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PREFACE. 


The use of the power press for the cheap production of sheet 
metal parts (both large and small) has progressed in a truly won- 
derful manner during the last few years, and, by the adoption and 
use of suitable dies and fixtures, this modern machine tool has 
demonstrated its efficiency for turning out work formerly (and 
even now in a large number of shops) produced by the milling 
machine, the shaper, the drill press and the forge, hispecially is 
this so where the parts re(piired are of flat soft steel or iron ; and 
in not only one line of machine manufacturing has the power 
press been used in this manner, hut in every line. 

The management of the manufacturing establishments in which 
the power press has been adopted for the production of parts as 
referred to above, understand and appreciate the full value of dies ; 
and in such shops they and the machines in which they arc used 
have become as great factors in [in^duction as any of the other 
tools in general use. 

The rapidity with which the use and adaptation of dies and 
press fixtures are becoming understood, the endless variety of 
articles which they turn out, and the great numbers of mechanics 
who are in various ways engaged in devising and constructing 
such tools, have suggested to the author that a jiractical, compre- 
hensive treatise on this subject would be of value and interest to all 
persons who might be in any way interested in modern shect- 
mct'al working. 

In wTiting this book the author has done so with the jiurpose 
of giving to practical men a book which would treat these pre- 
eminent factors in modern manufacturing — Dies — as they should 
be treated ; and that is, from the vicwiioint of a practical man. In 
the pages following are showm engravings of dies, press fixtures 
and sheet-metal working vievices, from the simplest to the most 
intricate in modern use, and the author has endeavored to describe 
their construction and use in a clear, practical manner, so that all 
grades of metal-working mechanics will be able to understand 
thoroughly how to design, construct and use them, for the pro- 
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cliiction of the marvelous variety of sheet-metal articles and parts 
which arc now in general use, and form an integral part of our 
twentieth century civilization. Many of the dies and press fixtures 
sliown and desenhed herein were constructed by the author, others 
under his su])ervision ; while others were constructed by some of 
our most skillful mechanics and used in some of the largest sheet- 
nutal goods establishments and machine shojis in the United 
States. A number of the tools shown have been selected from 
over 150 published articles which have been written for the 
columns of “The American Machinist,’' “Machinery” and “The 
Age of Steel,” under the author's own name and various pen 
names, h'or a number of ])ractical “points” and “kinks” w’hich 
have been wTitten into the text of the volume the author acknow- 
ledges his indebtedness, with thanks, to the following individuals 
and establishments: Mr. J, ]\ h'illman, llrooklMi, N, V,; Mr. 
W. U). Hailey, l>):1)oklyn, N. Y.; Mr. Robert Leith, lloosick h'alls, 
N. Y. ; Mr. Walter J. Woodworth. Jlrookl}!!, X. Mr, Charles 
Colligan, Hartford, Conn.; IC W. lUiss C’ompany, Brooklyn, 
N. Y. ; The Cleveland Punch and Shear ('ompany, C'leveland, 
(A; Perkins Machine Company, Boston, Mass.; Nicholson Pile 
Company, Providence. K, 1 . 

We have endeavored to keep all obsolete matter out of this 
volume, and to make every die and device and press shown ret)re- 
sent the highest that has been attained in the development of each 
type described. The description of the construction and appli- 
cation of the tools, it is to be hoped, wall enable the practical man 
to adopt them for the production of sheet-metal parts and articles 
to the maximum of output at the minimum of cost and labor. 
TL is the earnest wash of the author that a perusal of the contents 
of this volume will enable all who may be in any way intellsted 
in sheet-metal working to contribute to the manufacture of 
sheet-metal parts in a maimer which is up-to-date, both as to 
efficiency and w'orking qualities of the output and to cheapness in 
production. 

Of the origin or antiquity of the art of sheet-metal working 
the author knows very little; and although he realizes that the 
marvelous numbers of ingenious tools and devices which are used 
to-day to produce articles ranging from the modest trouser button 
to the massive boiler head are but the results of a long course of 
evolution, he is convinced that a treatise describing the tools and 
devices of the present day is what the practical man wants. 
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Although the origin and history of obsolete methods and tools 
may be of interest to the anti(|iiary, the |)resent-da\ machinist 
])refers to spend his hours of leisure in acciiiaintin^ himself with 
the design, construction and use of tools with which he niav in- 
crease the output and lower the cost of production, and thereby 
increase his earnino cajiacilx With this object in view, and 
trusting that all metal-working mechanics ma\ he helped by it, 
this hook is mo(lestl\ suhmitted to the jiuhlic. 

JoSKI’ll V.^ WOODW OK I 11. 

Jjrookl}!!, X. Y., Xovember, ipOJ. 
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CHAPTER I. 


THi: (ONS'IRl CTIOX AM) I SL OF "MXC.I I '■ OK KI.WKINL. DU'-.s. \M) 

“dol'J’.lI'” ok imi:kcin(; wd lu. \.\ ki no, dii.s 

IX 1 koDi i lom . 

In this, the opciiiii.c:- cliaptcr. we will illustrate and describe 
dies which, if adopted, will supersede processes for the prodiK - 
tion of metal parts which are now obsolete in a l.iri^t' luimher 
of machine maim fact nniijLj^ estahlishments. 'The only reason lor 
their noii-adoption m other estahlishments is that their ap])lica- 
tion and use are not nnder'.tood. In such shops, where these 
strictly np-to-(late methods are not hcini;' used, special tools and 
fixtures are heinit C(»n^tantl\ desij^ned and constructed for the 
maclniiiiyi; and tinishm<y of metal jiarts h\ imllmjLt, <lrillint^" or 
other means, winch could he accoinjilished in half the time h\ 
means of dies of simple and most nie\pensi\e construction, in 
the ])ower press. Aside from the reduced cost of jirodnction, 
the lightness, interchan<^eahilit\ . and line finished appearance 
of sheet-metal hlanks add p;reatl\ to the appearance (»f the 
machines to which they are attached, and m many cases im])rove 
the w'orkin^^ (pialities as well. 

Let an\ mana^mr of an establishment wdiich does not number 
a {lower jiress or tw'o amont( its machine tools stroll thront!;!! his 
sho]) wnth a {lower {iress cataloj 4 :ne in his hand and he will not 
go far before realizing that he is {laving for a lot of unnecessary 
work. After finishing his ins{)ection he will lose no time in 
placing an order for a power {iress, and his toolmakers wall be 
kept busy for some time constructing sets of blanking, piercing, 
bending, shearing and finishing dies to take the {ilace of cx{ien- 
sive milling, drilling and {lolishing fixtures. 

Steel. 

In no branch of the machinist’s art should more attention be ^ 
given to the importance of the {irofier selection of steel than in 
die making, as the w'orking qualities of the tools when finished 
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and their efficiency depend upon this more than anytliing else. 

When ordering steel which is to he used for dies be sure to 
specify that annealed steel is wanted, as the saving of time and 
labor in the working of it and the results in the hardening and 
tempering of the hnished tools will be a source of gratification 
to the diemiakcr. When these results are considered the slight 
extra cost of annealed steel is insignificant. 

As to the grade of steel to use; be sure to get a good grade, 
and as there are several brands of steel on the market which arc 
used principally for dies and punches no difticulty should be 
experienced in procuring a grade or brand which will prove 
suitable for any s])ecial class of work. 

When steel fijrgings are required the job should be given to 
a smith who understands this branch of his art, as in order for 
the forgings to machine well and allow of being hardened and 
tempered as desired, so that the finished tools will accomplish 
the required results, the smith must understand such work.^ 

The Construction of a Simple Pimch and Die. 

During a long experience in the making of dies the author 
has come to know of a number of dififerent methods for con- 
structing single blanking dies, and double or piercing and blank- 
ing dies. Every one of these methods has possessed some little 
kink or way by which the desired results might be accomplished 
in a manner superior to other methods. So after getting together 
the best and most ^iractical kinks and ways of all methods, the 
method of construction here described and illustrated has been 
evolved. 

/ The Bolster. 

Before taking up the description of the die, we will devote 
a short space to the die-block or bolster. Although these bolsters 
are made in a variety of shapes and sizes, the one shown in Kig. 
I is of a type most generally used for fastening and locating the 
kind of die indicated. A numl)er of dififerent styles of bolsters 
for blanking and piercing dies are shown in Figs. 2 to 5. A 
large number of shops, which make dies for their own use, make 
a bolster with each die, so as to leave the die permanently within 
it. But for economy, where dies of an average shape and size 
are used, two or three are all that are required. When a num- 
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ber of dies: are kept in action all the time, or at the same time, 
then, of course, each die must have a separate bolster. 
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off the bottom, after which the face or die seat may be planed 
to an angle of lo degrees, as shown, this being a standard taper 
for die blanks among die-makers. The slots C C are cast in the 
position shown, in width sufficient to allow of clearance sideways 
for the fastening bolts wfth which it is afterward secured to the 
press. Ihc hole 0, in the center of the holster, should be large 
enough for the largest blank, from the set of dies which arc to 
be used in the bolster, to droj) through after being punched. 

The Die Blank. 

In Figs. 6, 7 and 8 are shown a double punch and die used 
for the production of blanks like 
F'ig. 9; this die is of a type in 
•general use. The punch and die 
consist of the following parts : 
The jiimch holder or stem A, of 
cast iron, the punch plate or pad 
1), of mild steel, the blanking 


rifui 

Vkwof 

Die 


FIO, 6. 

punch C, of tool steel, the piercing punches D, of the same, the 
stripper and gage plates E, the die F, of tool steel, and the pilot 
pin G. The shape of the piece to be produced in a die of this type 
may be any circular or irregular shape desired, as the method of 
construction here shown is applicable to all, excepting when the 
blank to be produced is of a very large size or when the metal to 
be punched is very thick. 

As most presses in which punches and dies of this type are 
used require a punch -holder with a round stem, we show one 
of this sort. When machining the holder great care must be 
taken to get the working surfaces square with the stem; the 
faces of the punch plate and stripper plate must be perfectly 
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parallel. When planing^ the die no great care is required, as it 
has to be ground after hardening. It should be finished with 
beveled sides, to fit the bolster, with the edges of the face smooth 
so as to have a square edge from which to lay out the die. 

We will now lay the punch plate, punch holder and stripper 
plate aside, as they will not be touched until the die i)roper has 
been finished. 


The Templets. 

Now in order to lay out the die a tem])let or master blank is 
reciuired ; this should be made from sheet steel abmit 3-32 inch 
thick, and should be filed and finished all over to the exact shape 



FIG. 8. ' FIG 10. 


and size required. The two holes should then be laid out in the 
exact location desired and drilled and reamed to size. Care and 
accuracy in the preparation of the templet are necessary, as the 
quality of the work to be produced depends on it. Now take a 
piece of, say, j4-inch brass rod about 2j/2 inches long, and solder 
one end of it to the back of the templet as shown in Fig, 9. The 
templet is now complete and there is no possibility of getting the 
wrong side up. 

We now take a piece of soft sheet brass, of the same thick- 
ness as the templet, and bend it to the shape shown in Fig. 10, 
that is to fit across and over the face of the die with the bent 
ends projecting down the inclined sides of the die about 5-16 inch. 
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This is the female templet, and it should be long^ enough to allow 
of its being worked out in the center to fit the male templet, Fig. 
9. After having done this the face of the die (which should be 
ixdished with a rough jncce of emery cloth) should be “blue- 
stoned” and the female templet ])laced upon it in the proper 
I^osition, and an outline of the blank marked through it on the 
face of the die with a sharp scriber. We now remove the templet 
and proceed to finish the blanking die, which must be accom- 
plished by working the blank through it. 

Jf'orkni'^ fliv Tcuipict Through the Die. 

d'o w’ork a templet through a die proceed as follows : After 
the surplus stock has been removed by drilling holes about 1-O4 
inch apart around the inside of the outline and drifting it out, file 
through from the back to within a shade of the line. Aow take 
the male templet and, holding it by the end of the brass rod, 
enter it into the die from the back, holding it as parallel as pos- 
sible with the face of the die. \W holding a piece of white ])aper 
in front of the die it will be noticed that the die touches the 
templet at only a few narrow' spots, take a lead pencil and mark 
these spots, making a line at each spot as long as the surface 
touched. Now remove the templet and file where the marks 
appear. Kee{) inserting the templet, marking the spots and filing 
them aw'ay, and in a sur])risingly short time the templet wdll i)e 
even with the lace of the die, which will be the exact shape and 
vsize desired, fitting the templet perfectl\. 

There are a great many dies, of this type in use (which are 
used for cutting out blanks which are not required to have 
smooth sides) that it is not necessary to finish the insides 
smoothly. Fiit there are a greater number in which the finish of 
the blanks wdth smooth sides is one of the objects sought. In 
dies for producing smooth and w'ell-finished blanks the insides 
should be finished highly, either w'lth a dead smooth file or a 
scraper. 

Gu'/'/pg Clearance to the Die. 

In giving clearance to a die a few' things must be considered 
in order to decide upon the proper amount to give. For a die 
which will only be used to produce a few thousand blanks 
excessive clearance should be given, say, five degrees, as this 
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will allow of tile die being finished quickly. In dies which are 
to produce large quantities of blanks, and in which the blanks 
produced are required to Ik of approximately the same size, one 
degree is plenty. In giving this one degree of clearance to the 
die so that it will have one degree of clearance alT the wav 
through, the holes that are drilled to allow of removing the 
surjilus stock should be reamed from the hack with a reamer 
of about the taper of 1-32 inch to i inch of length. The reaming 
of the holes when constructing a blanking die will save a vast 
amount of filing and the giving of the one degree of clearance 
will not be difficult. 

LocatuiL^ the Picni'nii Pics. 

The next stcj) in the construction of the die is the locating 
of the two piercing dies, d'o accomplish this, place the master 
blank within the female tenqilet and clamp it to the face of the 
die in the correct ])ositi(jn, allowing for a thickness of metal 
between blanks. We now take a center drill, which tits the holes 
in the master blank, and transfer the two hoh-s through it to 
the face of the die; we drill tlu'se holes and then rc'ain them 
from the back wdth a reamer of the same taper .as the one used 
for the blanking die. After the holes for the dowel pins and 
screws by which the stript)er and gage ])lates are to be fastened 
to the die have been drilled and tapped, and the hole for the 
st(')p pin located and drilled, we are ready to harden and temper 
the die. 


Hardenin'^ a Blankin^^ Pic, 

In order to harden a die properly great care should be taken; 
first in the heating of the steel, and second in the quenching. 
In all shops where dies, or other tools which require hardening, 
are constructed, a gas fuinace or “muffier” should be used for 
heating them. But when a “mutller” is not handy charcoal 
should be used. ^Vfter a good clean fire has Ix^en built, all screw' 
and dowel holes in the die should bo plugged wdth fire clay or 
asbestos. By taking these precautions the tendency of the steed 
to crack around the holes is, as far as possible, eliminated. We 
now heat the die to an even cherry red, so that the entire plate 
wall be the same temperature; then remove it from the fire and 
dip it endwise into the water (which should \k warmed slightly 
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to take the chill out), being careful to dip down straight, and 
not to move it or shake it around, as that would increase the 
possibility of the die warj)ing or shrinking excessively. After 
removin|^ the die from the water it should be immediately 
warmed. Now grind the face of the die; heat a thick ])iece of 
cast iron red hot, and place the die ui)on it ; it can then be 
drawn evenly to any temper desired. I’y taking a piece of oily 
waste and wiping the face of the die as it is heating the different 
colors will show up clear. Wlien the color denoting the temper 
rc(|uircd a])pcars remove the die and allow it to cool off slowly. 

Makiir^ the Jyhinkiii^ Punch. 

Now for the blanking punch: d'ake the master blank or male 
templet: remove the wire rod and mark the spot where it was 
attached, so as to know the back from the front of the blank, 
'fhen solder the blank, front up, to one end of the piece of tool 
steel which is to be used for the blanking punch. The punch 
can now be machined, either in the shaper or the milling machine, 
so that its entire length will be the shape of the blank, finishing 
it as close to the edge of the blank as possible. Now heat the 
steel slightly and the blank will drop (d'f. (dean the blank, lay 
it aside and proceed to lit the iiunch. If it is to punch very 
thin stock make it a tight fit within the die; if for heavy stock, 
a triile loose. In order to make a jiiinch a perfect fit for thin 
stock the edges of the cutting face should be beveled with a 
file. The punch should then be sheared through the die in the 
press in much the same manner as a broach is used, being careful 
to have it in perfect alignment with the die. 

Tefore hardening the punch it is necessary to locate the holes 
for the pilot pins (d. These jiins are necessary in order to pro- 
duce pierced blanks that will be interchangeable. dTke the 
master blank, enter it into the die from the back with the front 
up. It will fit the die tight!) because of the shrinkage in harden- 
ing. Now enter the blanking punch from the top and locate the 
holes for the pilot pins through the holes in the blank with a 
centering drill. Drill the holes to size and harden and draw 
the punch to the temper desired, which should be in most cases 
a dark blue. In tempering the punch draw it from the back, 
allowing the temper to run out to the front ; thus the back will 
be almost soft while the remainder will be as hard as required. 



TJH-: CONSTRUCTION AND USU OK HLANKINC. DIKS. 


25 


The (Irawini:^ of the punch so that the hack will l>e soft is done 
to strengthen it and also to allow of upsetting it when locating 
it within the })unch plate. 


Locafiiii^ the Blanking launch in the Punch Plate. 

To locate the punch in the punch plate, take the plate aiul 
claint) it true on the face of the die and transfer the outline of 
the hlanking die to the face of th.e plate. Tlu'ii work a hole of 
the shape of this outline through the ])late, so that the punch can 
be entered face lirst through from the back. Then place both 
punch and jilale under tlie ram of the press and set the punch 
dead square with the face of the pad and ])roceed to force it 
through, Using the ])unch as a broach. It will be necessary 
to repeat this operation several times in order to get the punch 
through the jilate. as the surplus stock curled up bv the punch 
has to be removed. Aftc'r having forced the ])unch into the 
pad until the face is through, force it back and out again. Xow 
chamfer the edges of the hoh^ at the back (T the ])ad and force 
the punch in again, until the back is a >>hade above the ]»late, and 
upset or rivet as shown and iinish it Hat with the i)latt‘; when 
tliis is done there will be no danger of the punch pulling out 
when in use. 

Locating the Piercing Punches m the Punch Plate. 

To locate the holes for the piercing punches, enter the blank- 
ing punch into the die until the faces rjf the punch plate and 
the die are within 3-16 inch of each other, with a pair of parallels 
between them. Then use the die as a jig and locate the holes 
for the piercing punches; spot them dec'ply. With a drill about 
two sizes smaller than the piercing dies drill entirely through 
the punch jilate and then ream the holes to size. Use the die 
as a Jig for all three operations. 

For the two piercing jiunches use drill rod and upset the 
heads before hardening, as all small juinches should be hardened 
for their entire length, as otherwise they would bend or break. 
If after hardening the punches are found to have sprung they 
must be carefully straightened before forcing them into the 
punch plate. Fasten the punch plate to tlie cast iron holder A, 
with four flat-head screws as shown. 
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Finishing the Die. 

All holes for screws and dowels in the stripper and gage 
plate should he transferred through the die. The holes for the 
two piercing punches in the striiiper should he the same size 
as the dies, as by fitting tightly the t)unchcs are strengthened 
and supported while piereing the nietai. 

After the gage plates and slripi)er have been located and 
fastened upon the die as shown, with the stop i)in located so 
that its locating face is the same distance from the edge of the 
blanking die as the width of surplus stock allowed between the 
blanks, the di(' is complete. 

If the method of eonstnietion described and illustrated in 
the foregoing is i)roperly carried out there W'ill never he any 
possibility of failure in the accomplishment of the desired results. 


Fiiudamental Points to be Remembered. 

Ihe practical points t(.) he rememhered when constructing a 
die of this t)pe are as fallows: I’c sure to make an accuraie 
pair of templets. Alachine the ])unch holder and stri[)per plate 
accurately. Work the blank through the die, and use it for 
locating all the holes for the pik'd pins and piercing jiunches. 
Finish the die before starting on any of the other parts. Trans- 
fer all holes in the punch ])late through the die; and, lastly, bo 
sure to have the front of the master blank up during all oiiera- 
tions in w'hich it is used. I)y keeping in mind these practical 
points a punch and die of this type can be constructed in wdiich 
the alignment between all parts will he ])erfect. 


ArZ/mg the Die and Using It. 

To operate the die, drive the die proper into the die block 
or bolster, Fig. i, and then set it up in the press. The proper 
way to set a die of this kind is to first place the punch within 
the ram of the press and fasten it there. The punch should then 
be brought down until the faces are within ps inch of the die 
face. Then, using the left hand through the press bolster, the 
die should be raised up until all punches have entered it. The 
punch should then 1)c brought down about 5-16 inch and the die 
will rest squarely on the press bolster in perfect alignment with 
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the punch. ISiow fasten the die to tlie press lx)lster and give it 
a rap with a hammer at eiliier end to set it; then go ahead. 

Ihe st(x:k to be punched should be entered beneath the 
stripper and pushed uj) against the stop pin. At the first stroke 
of the jiress the two lioles are pierced and a scrap blank punched 
out. Xovv feed the stex'k forward until the back edge of the 
blanked hole rests against the stop pin, and at the next stroke 
as the ])unch descends the ])ilot jiins in the blanking i)unch will 
enter the holes pierced at the first stroke and a. blank will be 
produced which will be an exact duplicate of the master blank. 
The stock may then be fed along until the entire strip has been 
worked up. 

A Plain Blankini^ Die. 

W hen a plain blanking die is desired, to pro(luce blanks of 
any circular or irregular shape such as the smaller ones shown 
in Fig. II, the description given herein for the construction of 


plan of punch 



the blanking die and punch portions of Figs. 6 to 8 should be 
followed, and instead of making two templets make only one — 
the male. 

As shown, plain blanking dies of the class shown in Figs. 
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12 and 15 arc very simple in construction. Tliev are used to 


produce blanks of an\ tlit 
shape from tin, iron, steel, 
aluminum, brass, copper, 
zinc, silver, paper, leather, 
cloth, etc. in hi^s. ij and 
15, K is the punch holder or 
stem, 1 the punch plate, 1 1 the 
punch which is let into the 
])unch plate and ui)set at the 
hack, as shown, d'he punch 
plate is fastened to the holder 
face hy four llat-head screws 

J J J J> \\<wked 

out at J> and finished to temp- 
U't, C is the stop pin, \' h' the 
two tfaj^e plates, and (1 the 
stripper plate fastened and lo- 
cated hy the four screws 1) 
and the two dowels hi li. All 
j)lain blanking' dies for ])un(di- 
inj.^- stock up to 3-16 inch thick 
should he constructed like 
this one. 


PLAN or PUNCH 



FrtONT Vlt W OF PUNCH, ANO VERTICAL 
CROSS. sccriON or ciE 


ITO 15. 


]^irs for Lari^c Blujiks, 

Blanking’' or cutting’ dies for punching out large blanks from 
comparatively thm stock are made in ahiKjst every .shape and 
size for cutting all kinds of metal. A number of different shapes 
and sizes are shown m i*i<4s. 16 and 17, and a set of blanks 
produced in dies of this construction are shown in log. 18. This 
class of dies consists of an upper or “male” die, commonly calleil 
the punch, and a lower or “female” die, rightly called the die. 
'As a rule the female die is hardened and tempered to the degree 
j best suited for the stock to he punched, while the male die, or 
I punch, is left soft, .so that it can he u])set at the cutting edges 
^ when w'orn, so that blanks may he produced which will he free 
■ from burrs and fins. The cutting Cvdgcs of dies of this class 
are ahvays sheared, the .size of the blank and circumstances 
determining the amount of shear to be given. For punching 
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blanks from thin stock such as tin, brass, iron, etc,, a moderate 
amount of shear will give the best results, while for heavy stock 
a greater amount must be given. These dies are usually made 
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from forgings and the finest work in this line that we know of 
is done in the shops of ]i. W. llliss Co., Brooklyn, N. Y., where 
probably more dies are constructed than in any other shop in the 



FIG. 17. — “ FLANKING ” OR “CUTTING” DIES. 

world. They make their large cutting dies by first welding steel 
cutting rings, which have been first forged to somewhere near the 
desired shape, to wrought-iron bases or plates. These bases are 
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Fig. 2&— Dripping Pan 
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Hack Handle 


Fig 81— Front 


^ ^ 

Fig 35 

Rim (Two Jheces) 

Fig. 84 — Notch for 

Dripping l*an 

Fig. 80— Gravy Strainer 

I'lg 37 

Dust J*an Handle 




Fig 83 -Back 


Fig. 3H— Dust Pan 


Fig. 31)— Table Spoon 



Fig 47 

Writing Machine Lever 



Fig. 48— Cash Register Lever 



Fig 41 End Piece 
Deep Bread Pan 



Fig 43 
Funnel Body 


Fig 45 

Measure Handle 


I 


Fig. 42— Side Piece 
Deep Bread Pan 


Fig 44 — Measure Body 

Fig. 4d— Measure Lip 


fig. 18 . — diagrams of blanks from cutting DIRS. 
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then planed and the die machined to almost the finish size 
and the cutting edges beveled, as shown, on upright milling 
machines. The templets are then fitted to the dies by filing, 
after which the faces arc sheared and the dies hardened. The 
cutting faces are then ground on special machinery and a number 
of bent pins located around the die to act as strii)pers when the 
die is in use. For punching heavy or thick sheet iron, steel, brass 
and other heavy stock they harden both male and female dies, 
drawing the male somewhat lower than the female, and provide 
tliem with stripping plates and construct the dies somewhat dif- 



FIG, 19. — PLANKS FROM PIERCING AND RLANKINCi DIES. 


ferently from those used for thin stock. A set of these dies are 
shown in Figs. 20 to 22. 

The Use of a Poiecr Press, 

In shops in which a ])Ower press has not as yet found a place, 
and where it is thought that one or a few could be used to ad- 
vantage, the management should write press manufacturers fully, 
describing the work to be done. If a new article is to be manu- 
factured, which can be produced to the best advantage by means 
of suitable dies in the power press, a sample of the work or an 
exact drawing of the same should be submitted to the manu- 
facturers of such tools. As very often the shape, size or general 
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c<3fifs8i4Ction of such parts are modified, before the articles are 
manufactured in lar^y^e quantities, it is absolutely necessary that 
such points should he settled before placing an order for a set 
of tools for their production, as otherwise, if a slight alteration 
is made in the parts afterward, it will involve considerable al- 
teration in the tods. 

In sheet-metal goods establishments the chief desire is the 
increasing of the daily production of the ])rcsses and tools, and 
this object can only he attained by kee])iiig the presses con- 
stantly producing parts of the same shaju* and size and using the 
presses which are best adapted to the work. In small estahlish- 





FIG. 20,— PUNCH AND DIR WITH STRIPPRR. 


ments, or in machine shops where only a given number of parts 
of sheet-metal of the same shape and size are rectuired at inter- 
vals, a press should be used which will take in a wide range of 
work of widely varying dimensions, thus allowing the production 
of a large variety of sheet-metal articles and parts with one 
press and diflferent sets of tools, whicli in the larger establish- 
ments require a number of presses of different sizes. 

When a press is to be used exclusively for punching, before 
ordering particular attention should he given to the thickness of 
the material to tie punched, the size and number of holes and 
their relative position to each other. If parts are to he produced 
in which more than one hole is to be pierced, their position in 
the sheet must be determined. By giving the maximum dimen- 
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sions of the above a press of the reauired strength and depth of 
throat will he obtained. 

Open Back Presses. 

The best style of press to use for general work, wherever pos- 
sible, is the "open hack" style, as the advantages of a ])ress of 
such construction over those with a solid back are numerous. 
First, instead of having the crank on one end of the shaft, it is 



> VERTICAL SECTION OF DIE WITH 6TRIPPER 

FIG, 21. — PUNCH AND DIE FOR CUTTING HEAVY STOCK. 


sujiported by journals on each side which prevents the shaft 
/ from springing and wearing unevenly ; second, the opening at the 
back, admitting plenty of light, makes an accurate adjustment of 
the dies possible without trouble on the part of the operator when 
setting them; lastly, where, in a “solid back” press the balance 
wheel is at the back, and thereby out of reach of the operator 
when setting the dies, in the “open back” press it is on the right 
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side and within easy reach, tims enahlinfj the operator to revolve 
It wtth his right hand while he is setting the tools with his left. 

Lining Up and Leveling a Poieer Press. 

Line np and level a power press as you would any other ma- 
chine tool from which satisfactory results are desired, and fasten 
It securely to the floor. The position of the press in relation to 



HEAVY STOCK. 


the driving shaft should he such as to allow of using a straight 
elt aiul haying the balance wheel nm toward the operator, and 
ms the b^slt can be thrown off and slipped on again without 
trouble. The gib screws for adjusting the fit of the ram should 
not he very tight, for if they are there will he undue friction on 

of tlfir’’"^ "'‘■"■n Ihe operator 
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The diameter of the pulley on the driving shaft should be 
large enough to allow the press to he speeded according to the 
directions given hv the manufacturer. W'hen setting the dies 
throw the belt off the driving ])ulley and set the die according to 
the directions given herein under “Setting and Using the Die.” 



FIG. 23.— A POWER PRESS FOR PRODUCING SMALL OR MEDIUM 
SIZED PLANKS, EQUIPPED WITH AN AUTOMATIC ADJUSTABLE 
STOP OR FINGER GAGE. 


Allow the punch to enter the die just far enough to do the work 
required and no further. Have the operator locate all oil holes 
and see that he oils all parts regularly. Lastly do not allow 
everybody to take a turn at running the press ; have a man or a 
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bright boy to run it and keep him at it, and there will then be 
very little probal)ility of finger chi)ping. 

Lsin^ the Proper Tools. 

When in doubt as to the best press or classes of tools to use 
for a special job, wri(e to inanufactnrers or experts, who make a 
specialt} of such tools. It ih often possible to have dies made m 
their estahlishments at a lower cost to the hu\er than if they were 
constructed in his own tool room; because, where the foreman 
or toolmakers might understand the construction of one t\pe of 
dies w'hich would do the work reijuired, the specialist will under- 
stand a number of different t\pes, and he W'ill choose the one 
which will he at once the chea])est and the best. What is more, 
there will be no guess work about it. 

For the production of small and medium sized jiarts, a press 
of the design and construction shown m log. 23 will be found to 
meet all re([uirements. In connection with a press of this t\])e a 
“finger gage attachment” or automatic stop-pin nia\ be used 
wherever the nature of the work w'ill allow it. As show’ii in the 
engraving, the attachment consists of an adjustable stop, resting 
with its pointed end on the face of the die, from which it is auto- 
matically raised after each stroke, allowing the metal to be fed 
forward for the next stroke. Ily dropping back at the projier 
time into the hole last punched, it acts as an accurate gage with- 
out imjieding the progress of the stock. 

Dies of the types showm and described in this chapter should 
prove adaptable for the rapid and cheap production of a large 
variety of sheet metal parts. methods of construction given 

cover all plain or single blanking dies, and d<nible or piercing 
and blanking dies used in the general run of sheet-metal work. 
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SIMPLE DIES EOR SHOP USE. 

In this chapter are shown a number of dies that are invaluable 
for use in the averaj^-e machine shop — especially in the jobbini; 
shoj). The dies shown are the most simple and inexpensive of 
their class for producing work of the kind indicated. 

e/a Emergency Die. 

The first die, shown in Fig. 24, is known among die-makers 
as an “Emergency Die,” that is — a punch and die for producing 
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a small number of blanks of a given shape and size, of which the 
blank shown in E"ig. 25 is a type. The die A is made from a 
piece of 5-16 inch flat tool steel, planed and fitted to bolster, with 
the shape of the blank worked out at R R. In dies of this type, 
when only a small number of blanks are to be punched, the clear- 
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ance or taper of the die, from the cutting edge, should l)e con- 
siderable, as the more clearance given, the less lalwr and skill 
required to finish. Allow the master blank to just ht the die at 
the cutting edge, and then draw and liaiden the die. 

The punch consists of the cast iron holder C, and the punch 
D; a piece of )/4-inch Hat tool steel, which is worked out to 
shape and sheared through the die and left .soft. It is then hard 
soldered to the face of the holder C a.s shown, and the i)unch and 
<lic arc complete. 

For punching blanks from thin stock to the number of loo to 
2,000, a die of this type wdl prove all right, and although some 
may say "a botch job,” the residts will he found to be all that 
can be desired. This style of die is u.sed universally in almost all 
of the fancy sheet metal goods houses, as the number of differ- 



FIG. 25. — PLAN OK E.MKKGnNCY DIE. 


ent shapes and the small quantities re(|uired necessitate the elim- 
ination of all unnecessary expense in the production of the same. 

A Shearing Die for Finishing Heavy Blanks. 

The punch and die shown in lug. 26 is known as a shearing 
or finishing die for heavy blanks, and it may be used for finishing 
w^ork that is often finished in tl]e milling machine, or by grinding. 
The blank finished in this die is shown in Fig. 27. It is a small 
wrench punched from 7-32-inch mild steel. In the punching of 
heavy stock the punch is always fitted very loosely to the die, 
with the result that the blanks produced are generally concave at 
the edges, and have a ragged appearance where they have cut 
away from the rest of the stock. To remove these defects and 
marks, the blanks should be sheared through a finishing die like 
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the one shown in ii, when by triniminj::^ or cuttinp^ off a shav- 
ing of stock all around the blanks, they are left smooth and have 
the appearance of having been milled. 

In making a die of the finishing type, one of the blanks that 




FIGS. 26 AND 27.— BEANK, AND SHEARING PUxNCH AND DIE. 

has been punched is taken and filed and finished all around the 
edges, removing about .003 of stock all around. The blank is 
then used as a templet in finishing the die F, letting it through 
from the back and filing the die straight, giving it just the least 
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clearance possible aiul having; tlie templet a tig;lit fit at the cutting 
edge. The inside of the die is then polished as smooth as possible 
at G, and then filed taper, downward from 11. As shown, 1 is 
the gage plate which is worked out to allow of the rough blank 
fitting nicely within it. This plate is fastened and located ni)iai 
the face of the die accurately. In the screws J J, and the doucK 
K Ky so that the blank will rt.'sl on the face of the die 1, with an 
equal margin for trimming all around. Great care sluuild b^ 
taken to locate this gage jilate in its jirojier jiosition, as the 
small amount of stock to be trimmed from the blanks will not 
allows of much leeway, d'he die should be carefullv hardened and 
drawn to a very light straw lemjHT, and the face ground and 
oilstoned, so that the cutting edge will be as sharp as possible. 

Idle punch is constructed in the same manner as the blanking 
punch shown in Ghapter I. L being the holder, M the pad and 
X the punch. The ])unch X is sheared through the die to a snug 
fit within it, aftcT wTich it is higliK polished and left soft. When 
using the die, the blank b'ig. 27 is placed witbin the gage plate L, 
the punch descends and it is sheared into the die 1' at G. trim- 
ming and finishing it all around If the <lie has been highly pol- 
ished the results produced will be as good as if the blanks were 
finished in a milling machine or by more expensive means. 

Ihirnislmr^ Dies. 

There is a large number of different small pieces which are 
in great demand in the average machine shop, which, when the 
quantity permits, could be finished at a greatly reduced cost by a 
die of this type. When a high finish or polish is desired, the 

blanks should be forced through another die, m construction the 

same as the first, except that it should tajXT slightl} from the 

cutting edge, and be about .002 smaher at the back than at the 

cutting edge. This die should also be highly polished and left 
very hard. In forcing the blank through this die the ipetal 
around the edge is compres.sed and then polished by the friction 
as the smaller part is pas-^ed through. Blanks treated in this 
manner have the appearance of having been polished or buffed. 
A die of this type is called a burnishing die, and it is a “hummer’' 
for rapid and cheap production. 
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Die for Finishing Holes in 'Heavy Stock. 

The punch and die shown in Fi^. 29, although of the simplest 
conscruction, is a great tool for accomplishing by inexpensive 
means results that usually require considerable time and cost to 
produce. It is used for finishing square holes that have been 
])unched in the stri]) of flat ^-ib-inch machine steel shown in 
big. 30. The uppAT view shows the holes after the first opera- 
tion, and the lower view, the appearance after being finished. 
( )f course they could be finished by broaching, but the means 
shown here are best by a long shot. After the holes have been 



29.— FINISIIlxr, AND SIZING HOLES IN HEAVY STOCK. 

])unched, their edges are uneven and ragged and, as they are 
left about .003 smaller than the reipiired size, this punch and die 
are used to square, polish and size them. 

I'hc punch S is machined in the miller to a perfect square of 
the size to which the holes are to be finished, that is .003 larger 
dian the punched holes. After being polished, the fage is finished 
dead square and the edges left sharp; it is then hardened and 
drawn slight Iv and the face oilstoned. The die P is then made 
and worked out until the face of the punch can be entered. It 



SIMPLE DIES FOR SHOP CSE. 


43 


is then used as a broach and forced into and through the die. 
finishing it to an exact duplicate of its shape. The die is then 
filed taper from the hack, and left straight for about 5-16 inch 
from the cutting edge. The edges of the punch are then rounded 
so that it will enter the holes easily. The stripper Q is of ^2- 
inch Hat machine steel, with a channel milled down through the 
center, in depth and w'idth sufficient to allow' of the strip of stock- 
in which the holes are ])unched to ])ass through it freely without 
side play. A small pin projecting above the die,P, at the left 
acts as a gage for locating the stock in position. 

Wdicn in use the strip of ^t<Kk is entered beneath the stripper 
with the first hole under the |)unch. 1'he punch descends and 
enters the hole, gradually compresses the sides and finishes it, 
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FU;. 30. - THE W’OKK. 

leaving a dead square hole w'ith a smooth finish on all sides, 
riie punch shown should enter the w'ork for a full inch of its 
length. This type of die can he used for finishing a large variety 
of different shaped holes in heavy iron or mild steel, where they 
are all required to he the same shape and size. I>y using the 
means shown, the holes have a fini.sh that it would l>e impractical 
to accomplish hy other means. 

A Curling Die for a Hinge. 

In Figs. 31 and 33, respectively, are shown two dies called 
curling dies, accom]dishing, as they do, the curling of sheet 
metal. The one showm in Fiir. 31 is for curling the hinge. Fig. 
32, while the one in Fig. 33 is for curling a flat piece of metal into 
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the form of a lube as shown in Fig”. 34» 'd which is shown the 
metal before and after curling. 

1 hese (lies, although simple in design and construction, are 
required to be accurately made in order to work w'ell; there are 
several points in each w'here close w'ork is necessary for rapid 
and first-class production. Tn the hinge die, Fig. 31, the punch 
holder V, is turned and faced and a (kwetailed channel let into 



the face to admit the tool steel ])unch w’hich is w^orked out 
and fitted to the holder, as showm, and a slot milled down the 
face to an angle of 45 degrees. It is hardened and drawm to a 
light temper and driven into the holder V. The die consists 
of the bolster W, and the die X, which is located as shown. 
After the radius to wdiich the hinge is to be curled has Ijeen 
found, the piece of steel which is to be the die, is centered at 
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each end for the hole Y. A drill 1-32 inch under size is then 
used, drilling from each end, in the lathe, keepiiii^ one end of the 
die on the tail center, and then reversing it, until the hole is com- 
pletely through the die. A "gun" reamer is then used to ream and 
finish the hole to the exact size reipiired. The hole should then 
be lapped to a smooth finish. A mandrel is now forced int(^ the 
hole Y, the die is set on the centers of the miller, and a cut is 
taken oflf the bottom, thereby s(piaring it with the hole Y. 'bhe 
two sides and top are then finished as shown, after which a 
cutter or metal saw (in width eipial to the thickness of the stock 
to be curled) is used to cut the slot Z, being careful to get the 
outer edge of it in line with tlu side of the hole Y. .After remov- 
ing all burrs and ])olishing the edges, the die should be hardened, 
and drawn just a little, leaving it as hard as possible without 



danger of cracking. Tn order to harden a die of this type proji- 
erly, and eliminate as far as possible all chances of its warjiing, 
it should be heated slowly and evenly, and (juenched down 
straight into a tub of water with about two inches of oil on the 
top. Passing through the oil toughens and prepares the steel, 
so to speak, for the sudden clrd of the water. The manner in 
which this die is used can be understood from Fig. 31. One of 
the blanks shown in Fig. 32, is entered into the slot Z, in the 
die, and the punch is set in line with it as shown by the dotted 
line. The punch descends and forces the metal into the die Y,. 
and it takes and follows the radius all around ; the punch de- 
scending far enough to curl and finish the blank to the shape of 
the finished piece shown in F'ig. 32, Care must be taken to have 
all working parts of this die smooth and well polished, as the 
finish of the work depends on it. Also, in the adjustment of the 
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Stroke of the punch, allow it to descend just far enough to ac- 
complish the curl-as if it descends too far, the work will he 
jammed into the die, from which it will he very difficult to re- 
move without marking the (he itself. When set properly, the 



finished work, after the punch ascends, can he easily removed 
from the die hy hand. 

Die for Making Metal Tubes. 

The (lie shown in Fig. 33, curling a tube, although an old 
principle and well known in die shops, is a stranger in a large 
number of others where it couhl be used to advantage. The de- 
sign and construction of both punch and die is clearly shown in 
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the engravings, as is also the methocl of operation, and it re- 
quires very little description to he understood. 

In the die, 11 is the holster with a slot let in to admit the the 
A. A hole C, in diameter the same as the outer size of the hn- 
ished tube, is let through and reamed to size, and then polished 
and finished in the same manner as V, Fig. 31. A slot S, exactly 
the same width as the hole C, is milled down through tlie face 
as shown, being sure to get both sides in line with the sides of 
the hole. The die is then carefully hardened in the same manner 
as that described for the other. 

The punch is made from a mild steel forging with a tool steel 
face for the punch \\ After being turned to size and machinc'd 
as shown, it is chucked in the miller and a half round groove is let 
into the face, using a concave cutter of the same radius as the die 
C. The sides of the punch are then milled to just fit the slot 



in the die, running out at each side to a feather edge. The face 
of the iinnch is then polished, after which it is hardened and 
drawn from the back, leaving the face very hard. 

The mandrel (i, of tCKDl steel is now made to the proper 
diameter, which should be two thicknesses of nictal smaller than 
the die, and then polished lengthwise with emery cloth so as to 
allow of the easy removal of the tubes. A stud, not showm, is 
then let through one end to act as a handle. This mandrel is left 
soft, except for very accurate work, wdien all working parts 
of the die should be hardened and ground to size. 

To operate, the punch and die are set up in the press as 
shown, and the horn or mandrel ( 1 , inserted in the die C. The 
blank Fig. 34, is then slipped into the die as shown at H, and 
the punch F, descending, forces the metal around and between 
the horn G, and the die C, until, at the bottom of the stroke, the 
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punch at F, strikes the metal, forms and finishes it around the 
horn G, to the shape shown in Fi^. 34, leaving a tube sufficiently 
perfect for all ordinary purposes with a close joint where the 
two edges of the metal meet. The horn is then pulled from the 
(lie and the tube, relaxing a bit through the spring in the. metal, 
is stripped of the horn by hand. 

The two curling dies shown here are the simplest and best to 
use for the class of work shown, and with proper care, will 
last a long while. ' The few points necessary to successfully 
construct them, are : Close work, a smooth finish on all working 
parts, care in hardening, and to have them as hard as possible as 
there is considerable wear on the parts from the friction of curl- 
ing the blanks. 

/] Washer Die. 

The die shown in Fig*. 35 is a washer die, and its type may 



A Washer Die 


FIG. 35 . 
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be used for the production of washers of any description. 'Its 
construction is that of the piercing and blanking tyi>e described 
and shown in Chapter. 1 . A is the die, F 
the gage plate, and (j the strippdr, located 
and fastened to the die by the two cap 
screws H M In the punch E is the pad, Q 
the holder, D the piercing punch for pierc- 
ing the hole in the washer, and H the blank- 
ing punch, while C C is the pilot pin which 
enters the hole- pierced by punch D, and trues the stock on the 
blanking die. 

In operating this die, the stock is fed in and held against the 
gage plate and the stop-pin. At the first stroke the hole is 
pierced and a waste washer punched out, and at the next stroke 
a finished washer is produced and the hole pierced in the one fol- 
lowing. l"or punching thin stock, fit the punches tight ; for 
heavy stock, loose. 

/i Burnishing Die for Finishing Heavy Blanks, 

Fig. 37 shows a burnishing die for finishing heavy blanks. 
As shown, I is the die finished at J and tapering inward a trifle 



FIG. 36. 
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FIG. 37 .— A BURNISHING DIE. 

from the face. K is the gage plate for locating the work, and 
M the pad into which the punch is located. All working parts 
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of this punch and die ate finished very smooth' and when the 
blank shown on the die is forced through J, a nice smooth finish 
on ah sides results. This die is substantially the same as the one 
shown in Fig. 29, for finishing square holes, except that it is for 
external' use instead of internal. For botli uses the principle of 
construction shown will produce equally good results. The de- 
gree of finish on the product depends entirely on the smoothness 
,of the working parts. 

A Bd)iding Die for Right Angle Bends. 

The die shown in Fig. 38, is used for bending sheet metal 
. blanks at right angles. N is the die, finished to admit the pad O,.. 



and the spring Q. The pad is first let into the die tightly amfd 
then a 45 degree angle is milled as shown, finishing die and pad 
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at the same time, thereby insuring an even surface when the pad 
bottoms at the end of the stroke. R R are the two gage plates 
for locating the work T, and S the punch. The spring Q is lo- 
cated in the bolster, after the die N has been fastened within it, 
by means of an adjustable screw in the lK)ttoni. The pin 1 ’ pre- 
vents the pad from rising beyond the proper height, as shown. 
In angular bending where exact duplicates in size and shape are, 
required, a pad as shown should be used, while for ordinary pur- 
poses a plain die without a pad will be sufficient. 

Pianiiii^ flic Anisic on Die Planks. 

The illustrations in Figs. 39 and 40 are self-explanatory, they 
show the wrong and the ngh^ way respectively of holding steel 
die blanks in the vise for iilaning or nulling the angles. In Mg. 


FIG. 39. — THE WRONG W'AY, 



FIG. 40 — TIIK RKJHT WAV. 



39 A is the blank and C C two pieces of drill rod for throwing 
the blank off to the angle required. As will be seen, this way is 
very unreliable, and not consistent with good work. The method 
shown in Fig. 40 is the proper way ; that is by using two angular 
parallels D D, which arc simple to con.struct and cheap. A pair 
of such parallels should find a place in all shops where dies are 
made or used. 


Blanking and Bending in One Operation. 

The punch and di(^shown in Fig. 41 will serve to illustrate 
how a number of different bends can be accomplished in one 
operation in a plain blanking die, by shearing or cutting away 
the face of the punch to the shape desired in the blank. The 
pieces of work shown in Fig. 42 will convey an idea of the 
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variety of bends which it is possible to accomplish by doing this ; 
the top one is the product of the die shown. As will be seen, the 
face of the die is left perfectly flat, while the punch is finished to 
the shape desired in the piece. 

When in use, the metal is placed on the face of the die and as 



ric}. 41. FIG. 42.— .samples of work. 


the punch descends, the two ends commence to cut first, and enter 
the die before the center begins to cut; thus, the .stock clings and 
forms itself to the shape of the face of the ()unclg while the part 
still attached to the stock is held by the die, so that when at lengtii 
the blank is punched out comiilelely it has assumed the shape of 
the face of the punch. A large number of different bends can 
be produced in this manner, which otherwise would require a 
second operation to accomplish. 

Punching Ilcai’y Stock, 

In Fig. 43 are shown the same principles transferred to the 
die, in order to pvtnch heavy stock m a press that is not strong 
enough to stand a straight cut, and when the blanks are re- 
quired to be flat. The shearing of 
the die, as shown, is the remedy, 
the punch entering and cutting at 
both ends first and cutting the cen- 
ter last, the blank resulting clings 
to the face of the punch and comes out flat. 

In shearing either a punch or die as described here, it is al- 
ways advisable to do it so that both ends of the punch will enter 
the die first and at the same time, as by doing this the die will be 
steadied and sustained while the blank is being punched. This 
also adds to the rigidity ; as otherwise, where only one end of the 
punch, or the center, enters first, the tendency is to draw away 
and shear or mark the cutting edges of the die. 
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A Set of Dies Showing Hozo Sheet Metal May Be Drazen and 
Fanned Into Fartotis Shapes. 

In order to illustrate how slice't metal parts may be drawn 
and formed into various shapes, we show here a complete set of 
dies, which will he the means of stij^^csting- to the reader how 
desired results may he accomjilished W'itli very simple and inex- 
jiensive tools. We w'ill descrilie the dies as ad(;pted and con- 
structed for the production of a special article and leave it to 
the reader to decide upon the l)est manner of adapting them for 
special purposes. 

d'he piece (jr article to he made was a shoe clas]), or hook, lor 
iaced shoes, walh a hall i7-^>4 inch in diameter at one end and a 
cup shaped eyelet at the other, 17-32 inch deep hy .uSq in dia- 
meter of the small part and i9-<'»4 inch diameter of the larj^e part. 
.V j'S-iiK'h hole was to he pierced in the bottom and the article 
was to he made fnjin soft sheet brass .022 thick, finished and 
formed as shown, slightly exai^i^erated, to hriipi:^ otit its points 
better, up at the ri^ht of hit^o 44. 'fhe object of the hall instead 
of the tlat, {irojectin^ ho<)k now in use, was to t)revent the lace 
fiom catchin^^ or tee.nn^o 

.\fter much discussion we concluded that the (juickest way 
to j;et out a few sample lots for trial was by the following set of 
dies, which we have endeavored to show as clearly as possible in 
tlie drawinc^s, showing the W(jrk in two views after each succes- 
sive operation, h'ig. 44 heiipe;- the first, forming so on to Fi).^. 50, 
which shows the last. 

It recjuired eij^ht o]K*rations to produce the result shown in 
I'ii^. 49, all of which w'ere d(;ne in the foot press, with the excep- 
tion of the first which was done in the power press by hlankinj.;^ 
two at a time, as showai in Ju^. 51. Of course the hlankinj:^ die 
was made last, as it took some time, w'ork and ])aticncc to find the 
exact shape and size of the blank, for this reason the drawing and 
forming dies were made first. 

The first punch and die is showm in Fig. 44, the blank being 
showm up at the left. B is the die of round tool steel, inch 
in diameter, turned and finished as shown. We then finished out 
a die block so that all the dies for the various operations, except 
the first, would fit within it, thereby saving a scj)arate die block 
for each operation. The drawing shows a gage i)latc C fastened 
with two screws, shown, and two dowel pins not shown ; also the 
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pushout spring and headless screw D for adjusting at the bottom. 
The die was finished with a butt mill to templet. A was the 
punch worked down and finished with a hand tool to templet ; that 
is two thicknesses of metal less in diameter than the die. The 
rubber spring and blank-holder are shown on the punch and 

re(juire no description. liotli 
punch and die were hardened. 
The result of this operation ap- 
pears up in between logs. 44 and 




45 - 

bd’g. 45 show's the tools for 
the second operation. They are 
on the same plan as I'ig. 44 ex- 
cept that the e\elet is drawai to 
the finish size, i'i is the punch, 
(i the gage plate, V the die and 
11 the adjusting screw, d'he re- 
sult of the operation is shown 
between logs. 45 and 46. 

()peration \o. 3 is for pierc- 
ing the hole in the eyelet. N is 
the (he, ( ) the gage plate, I the 
punch holder, J the punch of 
Stubs wire, K a piece of ^ 4 - 
inch round spring rubber, and 
M two i)ms for holding the strip- 
per plate L, the plate moving U]) 
and dowb freely when the rub- 
ber w'as compressed, d'he rub- 
bei acted as a stri])i)er to strip 
the finished work from the 
punch. 

hdg. 47 shows the fourtli 
oiicration of drawdng the other 
ends, that is, half forming the 
ball, r is the punch holder, Q the punch held by screw, as 
shown, S the gage plate, R the die and T the adjusting screw 
for the push out. The finishing of the ball is shown in Fig. 
48; the punch and die are respectively finished out to one-half 
of a sphere 17-64 inch in diameter, U the punch, V the die and 
W the work in position, the punch descending, causing the four 



FIG. 50. — LAST BENDING 
OPERATION. 



UlliS, lJtH:.iK <wUiNai.KUCllUJN AINiL> ust-. 




win^2fs to curl and close in, thereby filling out and forming 
ball round enough to satisfy the eye, if not quite perfect. 

The drawing of the work being finished, the next operat 
was to bend and form it to the shape shown up at the right 
Fig. 49, which was done in the following manner. Fig. 49 she 
the first bending with the work in position. X is the punch, Y 
die, I the gage plate and Z the work. The result of this operat 
is shown in Fig. 50 in position for the next and last operat: 



FIG. 51.— PUNCH AND DIE FOR THE BLANKS. 


which was accomplished in the way there shown. B is, the bob 
G the horn to hold the work, E the bending rig, which was of t 
steel swinging on arm F and held by shoulder screw C, H be 
a fiat spring to bring it back to place. It was worked out in 
way shown, and this completed the job. 

The blanking punch and die was made as shown in Fig. 
and requires no description to be understood. By blanking t 
at a time the work w^as produced quicker and with less waste tl 
otherwise. The die was carefully hardened so as to retain 
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shape as far as possible, as niucli variation wnuld have caused a 
“heap” of trouble. 


Forming Dies for Square Grooved Tubes. 

The following description, with illustrations, of a method of 
forming sheet metal should prove Mii^nestive for a variet) of 
work. The job was the forming of a tube to be made of sheet 
iron .012 inch thick to the shape shown in b'ig. 54. I'he finished 
tube was inch in diameter outside, and S inches long, with a 
groove 3-32 inch deep and 5-32 wide, running the entire length. 
It was reciuired to be within .001 inch of all these dimensions. 

We figured to do the job in two operations. In the first place, 



strips of sheet iron of the right thickness were cut to the proper 
width and length as shown in Fig. 52; they were then ready for 
the first operation. The tools for this consisted of a punch and 
die, shown in Fig. 55. A being the punch-holder or stem, of cast 
iron, and B the punch, which was of tool steel and was worked 
down and finished very sni(X)th, 5 ~ 3 ^ inch in width plus one thick- 
ness of metal, which left room in the die for the opposite side 
to be forced in, and 3-32 inch from the face to shoulder ])lus one 
thickness of metal. C was the die of tool .steel, a little over 8 
inches long by 2 inches wide, dovetailed and driven into tin; die- 
block E. D was the gage plate. The die C was planned and 
finished so that when there was a tliickne.ss of metal in it, the 
punch would come down and produce a piece like Fig. 53 » with 
two sharp corners, as shown. 

For the second operation the punch, die, and mandrel, as 
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shown in Figs. 56 and 57, were used. The die of tool steel was 
8 inches long by two inches wide, dovetailed and fitted to the 
holster J, with a inch reamed hole through its entire length. 
This hole was lapped and j^olished very smooth. A slot was 
milled down its length, running into the hole, as shown in Fig. 
56. It was then hardened. The mandrel was a piece of Stubs 
steel, round, .350 inch in diameter, with a groove milled down its 
entire length, 3-32 inch deep, by 5-32 inch plus two thicknesses 
of metal wide. This was drawfiled very smooth, and hardened. 




FIG. 56.— DIE FOR CURLING 
AND LOCKINCi. 


leaving the edges of the groove sharp. I was the stripjier, inch 
thick. When in use the stripper 1 was thrown over on pin U, 
and the thumb-screw tightened, thus holding it in jilace. The 
hole in the stripper was a nice fit on the mandrel, which was 
necessary, as otherwise the metal would curl up or bruise at 
the ends. It was of tool steel, and was hardened so as to wear 
well. 

When the die was in use the mandrel, Fig. 57, was inserted 
within the die through the stripper, and the handle L turned until 
a mark placed on the handle corresponded with one on the die, 
thus showing that the groove in the mandrel was in line with the 
punch G. The strip of metal, Fig. 53, is then inserted into the die 
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from the side, and with the side which has been formed resting 
in the groove in the mandrel. The handle L i> turned one com- 
plete turn, which curls the metal and brings the groove 
again in line with the punch, which now desceiuN and 
enters the groove in the mandrel, and bends and forces 
the other edge of the metal into the groove, thereby 
completing a tight and perfect grooved tube with shar]) 
edges and corners. The mandrel is then pulled mit, 
by hand, through the stripper, leaving the tube in the 
die, from which it is easily removed by throwing back 
the stripper and jiushing it out. Some may think this 
slow' work, but, as tbey say, results tell. There was 
not the slightest variation in si/e fiver the entire length 
of the tube, each and every one being the same with 
a good tight joint. Also, as the metal was drawn 
around the mandrel, it came out smooth and clean. 'Vo 
^ 57- attain these results a good fniish on all working parts, 

sharf) edges on the punch dies and mandrel wc're 
necessary, as well as hardening and drawing them carefully. 

Jdoplloji of Simple Dies in the Machine Shop. 


In stating at the beginning of this chajiter that the tools shown 
in it were applicable and can be used to advantage in the machine 
shop, the inference to be taken is this, 'khere are throughout 
the country a number of simill shojis w'here duplicate small jiarls 
of standard shape and size are being constantly made for various 
special machines and attachments, and what is important about 
them, they are being produced by the same old means in the 
same old waa) . 'khe adajitation of tools and devices of the kind 
shown in this cha])tcr for jiroducing or finishing this class of 
work — whenever possible, that is, using sheet metal blanks in- 
steafl of castings where practical — would cause some of the people 
that run such sliojis to o])en their eyes and double their produc- 
tion, It is a common sight when strolling through a small ma- 
chine shop in any of the uji-to-date localities to sec a couple of 
jiower presses punching aw’ay and producing work that a few' 
years ago was produced by drilling or cut out with a chisei, or 
filed or milled down to size. Another thing, in this age of close 
competition, in order to keep up with the “band” it is absolutely 
necessary to adopt any labor-saving tool or device that will be 
the means of increasing the output and the income. 
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An Inclinable Press. 

I or general press work in a machine shop an inclinable power 
press should he used. It should he of sufficient strength to cover 
a wide range of work. An inclinable power press can be used 
for a large variety of work for which presses that are not in- 
clinable cannot, as it is jjossible to adjust them from an upright 
to an incline ])ositioii by a few turns of the wrench, thus facilitat- 
ing the discharge of work from dies in which the finished work is 
delivered at the top, when the work will slide off by gravity. 



FIG. 58.— INCLINABLE POWER PRESS FOR GENERAL WORK, 



CHAPTER III. 

''gang ’ AND "F()r.U)\v” DIKS. HOW TU ADAIT AND USK TDKM. 

1 he Use of '‘CiDio" and ‘'Follozo'' Dies. 

For the production of small sheet metal articles which are 
required to be pierced, bent, lormed or stamped at one or moia* 
points, the dies used should i)e, wdienever j)ossil)le, of the 
or follow type, i. e., dies m which et.mps of punches and dies 
arc assembled and located so that the ri'sults desired in tlu' 
finished blanks will be accomplished m one ojieration prot.,n-es- 
sively. It is only by the use of such dies that small slu'et metal 
articles can be produced in lart,^' (luantities at a profit. All too 
frequently dies of the plain or sini^le t\pe are used, and three or 
more sets of dies are re(|mred where the same results could be ac- 
complished in one operation Where sheet metal articles or parts 
are required in lars^e (juantities an operation saved means a ji^’reat 
deal, and if twai operations can be saved, even at the outla\ 
of considerable money and time, the results attained wall more 
than pay for all. 

A Simple Gan<e, JSe and Its Work. 

The piece, Fi^t,D 59, is made of 1-16 inch hard sheet Ijrass, and 
is used, after bein^ formed and bent to the shape showm in Fif^D 
60, as a buckle clasp for leather belts. The blank has twO' holes 




FIG. 60. — blank as formed. 


C C and a long square-ended slot at B. The two holes C C were 
required to be of different sizes in different lots of blanks, and 
for this reason the gang die for producing them was made so 
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as to allow of this. The punch and die are shown in Fig. 6l. 
The die Q is laid out in the regular way from templet, and the 
blanking die is worked out at R to lines and so that the templet 
will fit at the top, giving it only slight clearance so as to 
allow of frequent grinding without changing the size and 




shape of the blanks to any extent. The oblong piercing die S 
is finished as shown. The round piercing dies were not made 
in the usual way. They were two hardened and ground and 
lapped bushings T T forced into counterbored holes in the die 
plate. After drilling and tapping the holes for the stripper 
plate screws L L, and letting in those for the two gage plate 
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dowels M M and the stop pin O, the die was hardened and 
tempered in the usual way, drawing it to a light straw. 

The construction of the punch is slightly different from the 
general practice. The holder E is of cast iron with the stein 
to fit the press plunger and the face finished square and true 
with it, for the machine steel pad F, within which the oblong 
piercing punch II and the blanking punch G are located. The.^e 
punches were roughed out in the shaj)er and then sheared 
through the dies and finished with the file. They were both 
hardened and drawn to a dark-blue temper and then let into 
the pad and upset at the back, as shown. The construction of 
the small piercing dies and punches as shown allows a change, 
to pierce holes of different sizes, with very little trouble. The 
use of hardened and tempered Stubs wire lengths for the 
piercing punches was satisfactory and economical, as when one 
broke another could be substituted for the old one in short order. 
The same thing can be said of the use of hardened, lapped 
and ground bushings for the piercing dies, as when one becomes 
chipped or sheared another can be located with very little trr)uble. 

A Gan^ Die for a Sheet Metal Bracket. 

The piece showm in Fig. 62, to be made in this die, w^as of 



FIG. 62. — BLANK. FIG. 63. — PLAN OF PUNCH. 


l-i6-inch sheet brass, and was pierced, the wings B B throwm 
up, 2tnd the piece blanked in one operation. There were to be 
four small holes in the piece, one at each end and one in the 
end of each wing. 

At first a templet of sheet steel was made to the exact 
shape of the outside of*Fig. 62, and the four holes drilled. The 
inside of the templet (except for the holes) was left intact. 
The die A was then bluestoned on the face and three outlines 
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of the templet transferred to it with a sharp scriber, getting 
them all in line witli i-i6 inch space between them. The small 
holes were also marked ol¥ in each outline made. These holes 
were flieh drilled and those on the right-hand end were enlarged 



FIG. 64.— VERTICAL SECTION OF PUNCH AND DIE AND PLAN OF DIE. 


and reamed to 3-32 inch, and tapered as shown. In the center 
outline the inner holes were enlarged and reamed to ^ inch, 
thus forming the ends of the dies for blanking and throwing 
up the wings. These wing shapes were then worked out as 
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shown at C C, with a rib between them at 1 *'. l"sin^ the center 
of the two inner holes in the last outline and enlar^in^ them 
to the width of the templet, the stock between them was 
machined away, tapering about one decree, until the templet 
w^as let throngli from the back. 'I'he edi^es of the ril) 1^' were 
slii^htly rounded to allow' the metal to ])end over easiK. 'The 
hole for the stop ]un F, and those for the screws 1, were drilled 
and tapped, after which the die w'as hardened and drawn to a 
Iii^lit straw' temper and the face ^.^^roiind. 

The construction of the ])unch is ])lainly shown, and no 
description is necessar\', except a few' words relalix'e to I lie 
punch M M for hlankinjj;- and bending the two w’iujl^s 1’ 1>. d'his 
punch was made in one piece, as sliowm, with the slot N in 
the center enlarii-ed, so as to leave space for a thickness of 
metal to lie in freely between it and the rib of the die. The 
face W’as sheared iiuvardly from each end. this was done so as 
to cut and start to bend at the same time. The punch was 
hardened and drawn to a li^ht straw' at the cuttiipij;’ face and 
a hlue above it. The locatiiyi^; of the ])unches in the ])ad was 
accomplished in the manner described in Cha])ter 1. 

When in use, this ])unch and die were set up in the press, 
and the strip of metal to he worked was inserted in the chan- 
nel between the j^a^^e jilates (} (i and aj^ainst the stop pin. Tlie 
first two blanks w’ere waste. The holes beinj^ pierced, the strip 
was moved alon^ one s])ace, and the win}.(s M M cut and bent 
into the die C C, the sjiace in the slot N allow'inj^ them to lie 
within it. The strip was then moved another space and the 
punch O blanked out the finished jiiece, as showm at X and Y. 

Dies of this construction are used quite extensively where 
several operations are necessary to produce the finished piece.. 
The manner shown of holdinj^ and riveting the punches within 
the pad is more reliable and conducive of ^^ood results than 
another way of fastening- by set screws, though taking more 
time and skill in locating. 


A Gaui^ Die for Metal Tags. 

Figs. 65 and 66 show another of the type of die shown in 
Fig. 64. It is used to produce the pronged metal tag shown 
in Fig. 67. As shown in the blank, the operations consist of, 
first, piercing the three holes TXT, then cutting and bending 
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the three pronj^s V V V, and, lastly, punching out the finished 
blank to the sliape and size shown. The cast iron holder and 



FIG. 65, — CROSS-SECTION AND PLAN VIEWS OF PUNCH. 


method of fastening the punches are the same as described 
in the other, and the method of construction carried out in both 



punch and die is clearly shown in the engravings and can be 
intelligently understood without a detailed description. 

As will be seen this kind of a die will commend itself and 
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prove adaptable for the production of a large variety of different 
shapes of blanks, which are required to be pierced and bent at 
certain points, or wherever it may be necessary to tlirovv up or 
bend one or more portions of the blanks. These two types of 
dies cover a wide range of dies used in the general run of small 
sheet metal working, the design and principle of construction 
being pretty much the same in all of them. In the die shown 
in Tigs. 65 and 66 it wull he seen that the punches C C C are 
left taper at the cutting face so as to cut and commence to bend 
at the same time. The reason for leaving the smaller or more 
delicate punches shorter than the blanking punch is to allow 
of the blanking punch having entered the die hefere the others 
commence to cut. This steadies and strengthens them and 
eliminates, as far as possible, the tendency to break or snap off, 
which is a frocpient occurrence w^hen all are left the same length. 
.Ml small punclies should he tight fits in the stripper for the same 
reason. 

J Gang Die and Tieo Donning Dies for IJnibrella Rib Tifs, 

The dies herein described and illustrated were used for 
producing umbrella rib ti{)s of black tin .010 inch thick, and 
they illustrate in their design and construction many practical 
points which can be adopted to ad- 
vantage in the ra])id production of 
various small sheet metal parts. 

The three operations necessary to 
produce the rib tip are shown in 
Fig. 68. The first operation com- 
prises piercing the two holes a a, 
forming the tw^o sides b b and 
punching out the blank to the shape 
shown. The pilnch and die for the 
first operation are shown in Fig. 6q, 
wTich gives a vertical longitu- 
dinal section of both, and in Fig. 

70, which shows a plan of the punch. The punch and die are 
of the gang type and are constructed to produce two finished 
blanks with each stroke of the press, and as the stock to be 
punched is very thin, it was far cheaper and more expedient to 
produce the blanks this way than by two separate dies. 



beomJ Oporaliou ^ 

T-hlra Operatloa 


FIG. 68. — umbrella 

RIB TIP. 
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The die was made first, and, after beinj^ planed and fitted 
to the holster, the face was ground and polished and six out- 
lines of the templet transferred to it, getting them in the rela- 
tive position and all exactly the same distance apart, as shown 
in Fig. 69. The two blanking dies M M were then worked out 
by letting the templet through them, and the four piercing dies 
<), I'ig. 69, were finished. The two forming dies N N were 
then finished to the shape of the face of the blank, Fig. 68, by 
first using a round face end mill to rough out and then a graver; 
they were then lapped and polished on the drill press. After 
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the hole for the stop pin L and those for the stripper screws 
and gage plate, dowels w^ere let in and tapped as required, 
the die was hardened and drawn slightly, leaving it as hard as 
possible without danger of cracking or chipping. The piercing 
dies w'ere then lapped to size, and the face of the die ground 
and oilstoned. 

The punch consists of the cast iron holder H, and the pad 
D, of machine steel, in which the punches are located. The two 
blanking punches were made first and finished to size by shear- 
ing them through the dies M M, leaving them a tight fit, as 
the metal to be punched necessitated. Both punches were left 
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soft and let into tlie pad D, as shown. The four picrcin^T; punches 
were got out and located within the pad, as shown, transferring 
the holes for them through the dies (), and then enlarging them 
to the size reijuired. The two forming punclies 1 ' ¥ were of 
pieces of S(|uare tool steel, hrst let into the pad and the face of 
each then worked away to fit within the dies \ X. d'hese two 
])iinches were tlic only ones hardened, as, hy leaving the blank- 
ing and piercing jninches soft, and having the die as hard 
as j)('ssi])le, it could he worked steadily for a long time with- 
out being grfnind. \fter the stripper plate I and the two 
gage ])lates J J were located and fastened on the face of the 
die and the gage ])in L let in, the punch and die were set up 
in tlie press. 

The metal to he punched came in rolls of the ]iro[)er width, 


piftii of 1*11111 h 
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and was set on a reel at the side of the press. The end was 
fed against the stop pin L. Tor the first tw'o strokes the four 
blanks jiroduced were waste, but after that two comiilete blanks 
were produced at each stroke. As will be seen, the two blank- 
ing punches E E and the four piercing punches G are left longer 
than the two forming punches, this is so that the metal will be 
held securely while the forming punclies are drawing it, thereby 
allowing the metal to be drawn sideways without disturbing the 
relation of the operations to any extent and also allowing of 
n Insetting the piercing and blanking punches when they become 
dull. 

For the second operation, that of bending and forming the 
blank to the shape shown in the center drawing of Fig. 68, the 
punch and die shown in Fig. 71 were used. It is what might 
be called a common push-through die, and is about the simplest 




70 


DIES, THEIR CONSTRUCTION AND USE. 


and cheapest that could be adopted. The punch holder P is of 
cast iron and is fitted to tlie rani of the foot press. The face 
is dovetailed to admit the punch Q. The face R of the punch 
is rounded to the proper radius to which the tips are to be finished 
— that is, one-half of a circle as shown. The die T is fitted to 
the bolster X and is worked out at LI in width two thicknesses 
of metal wider than the punch. The Rage plate S is fastened 
to the face of the die and worked out at V to allow the blanks 
to fit nicely. 'The edges of the die are slightly rounded and 
the inside polislied smooth. Roth punch and die arc hardened 
and drawn slight Iw 

Ihir the last operation the jninch and die shown in log. 72 
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are used. This operation consists of finishing the tip and closing 
it around the rih c, h'lg. ()S, so that the two eyelets a a of the 
blank will match. The punch Y and the die, after being finished 
all over and fitted to holder and bolster, have the faces ground, 
and are then clamped together, and a hole drilled and reamed 
through them, so that a perfect half-circle will remain in each 
face. A half-round groove is then let into the center of the 
punch face and the edges are rounded; this acts as an inlet and 
sizer for the eyelets. Both punch and die are hardened. To set 
this punch and die in line with each other the gage shown at 
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the right of Fig. 72 is used, the portion E E fitting the half-circle 
of each and the tit I) i) fitting witliin the groove in the punch. 
One of the second operation pieces is placed on the die, resting 
within the portion H H and against a stop at the back. The rod 
on which it is to be fastened is tlien laid w'ithin it, thereby serving 
as a horn. The punch descending forms the tij) to a perfect 
circle, rivets it on tlie rod, or rib, and sizes the eyelets a a. 


A Gang Die for an Odd-sIiaD'd fdece. 

As an illustration of what can be accomplished by the use 
of a gang die of ('omparatively simple design and ine.vpi'iisivc 
construction we show- here a punch and <lie .idaptahle for the 
])ro(hictiun of a large variety of pierced and 
formed articles, d'he product of this die is 
shown in twai views in h'lg 73. It is 
puiiclied from hard sheet brass with a cen- 
tral hole pierced at a, four pear-shaped hob ^ 
b, and the ends c split and bent dowinvard 
as showm. ddiree operations are reijuired, 
hut as they are all combined in the (^ne die 
there IS practically only one operation, pro- 
ducing one complete ])iece at each stroke of the press. 

The two low'er illustrations in big. 74 are a plan and vertical 
section of the die, and the upper tw'o the same of the ])unch. 
The stock used for the die was of the composite iron and steel 
kind, which has been found to give the best results, especially 
in dies where two or more portions are worked out, and which 
are irregular in shajie, as when hardening the tendency to shrink 
or warp excessively is eliminated. K Iv K E are the four pear- 
shaped dies, F F the splitting and bending dies, and G the round 
piercing die, while II is the blanking die. All of the dies are 
worked out straight for about 5-16 inch in depth and then 
tapered away for clearance. 

While explaining the construction of the die, a few remarks 
as to the best method of laying out a die of this type so as to 
insure accurate location may not be amiss. In the first place, 
finish the templet. Fig. 75, to the exact size and .shape required, 
with all pierced holes to size and shape and in the exact posi- 
tion, only leaving two points on the outer edges of the blank 
unfinished. These points are for locating the outlines of the 
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different operations square with the side of the die and in line 
with each other, and also to ^et the same amount of space 
hetweeii the ditferent operations or the same amount of scrap 
between the blanks, as if tln> i>. not done accurately the locatini;- 
of the stop pin impossible. 'I'he unfinished points on the tein- 
jdet are at A and H respective!} , the part A beiin.,^ bent and 
finished to allow of restnij^ it a^iinsi the inclined side of the 
die, and the ediye of 1> finished to pro|t'et from the side of the 
templet the same distance as the amount of metal to be left 
between the blanks. 

W’e L^rind the farv of the die, blnestone it and kx'ate the 
templet on it for the first ontline II. which is the blankinu: die, 
lioldini^ the part .A ai(ainst the side of the die and clampini;^ 
the temjilet to the face with a die-maker’s clamp and tlien with 




a sharp scrilier transferrinj:!^ the outline to the face of the die. 
riiis done we move the teinjilet alon^^ until the edg^e of li is 
in line with outline of the ojiposite side, clainj) it in position 
and with a sharp center drill, winch should fit nicely in the hole 
a, drill the center for the piercing die (i and transfer the out- 
line of the blank as before. VVe move the templet once more, 
relocate the edge 15 and scribe the outlines of the four pear- 
shaped dies E E E E. The templet is now removed. Now 
drill and ream the hole for the iiicrcing die (i, lay out the two 
splitting and bending dies b" F from the center of G and from 
the sides of the blank outline. We then remove the projecting 
parts A and P>, so as to have the templet fierfect. The die can 
now be finished in the usual manner, first the blanking die, 
working to lines, and letting the templet through it, then the 
splitting dies F F and lastly the pear-shaped dies E. After drill- 
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in^ the holes for the screws N X and the gage and stripper 
plate dowels M M and also that for the stop pin I, the die should 
be hardened. 

The u])per two views of b'ig. 74 show a plan and section of 
the punch, with all punches let into a machine steel pad and 
U])set or riveted on the back, as shown. () is the stem or punch 
holder, 1* the ])unch pad whicli is fastened to the holder face 
by the four screws \V and located by the dowel pins X. U is 
the blanking jMinch with the pdot ])in in the center at V\ S S the 
splitting and bending ])nnches. llu* round piercing punch, and 
O Q Q Q the four pear-shaped pie rcing j)unches. The only 
])unches liardened were the tw'o S S, and they were drawn to 
a dark blue. 

hi ]*'ig. 76 is shown a section of the stock used. The stock 
is fed in so as to project slightly over the edge of the blanking 
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FIG. 7S -blank as 

BKODL’CICD. 


die IT, and as the punch descends tlic end is trimmed and the 
other holes arc luorced. At the r.ext stroke th.e blank jiroduced 
is useless, as it is incomplete, but after that a perfect blank of 
the shape .shown in log. 73, and with the ends c c split and bent 
to the angle shown, is produced at each stroke. The manner 
of splitting and bending tlie ends is showm in Tig. 77. As show n 
in the sectional view of the punch, Tig. 74, the blanking punch is 
considerably longer than the others. This is done so that the 
blank wdll have been located and punclied out before the other 
punches start to cut, thus insuring the accurate locating of the 
stock. This leaving the blanking punch longer than the others, 
has been found practical for all dies of this class, as it makes 
the punching of the stock progressive, and also holds and locates 
it positively. When the piercing and blanking punches require 
grinding, which shortens them, to accommodate the two split- 
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ting and bending punches S S to them, the ])ad is removed, 
the punches S S are driven partly out and filed oil at llie hack 
the reciuired amount, then driven hack and re-riveted as before, 
this being j)ossil')le as the hacks are soft. 

.'/ Ga>i!^ Pii' for Proifncini; fJo' Phinh of o Coinfass 
Ihochrl 

Tlie puncli and die for producing the blank shown in T'ig. 
jS are shown in logs, /(j and 8o, h'lg. showing a longitudinal 
cross-section of both, and I'lg. 8(3 a plan view of the die, in 




which can he clearly seen the tension buttons P P which arc used 
to keep the stock firmly agamst the l)ack gage i)late as it is 
fed along. 

As the stock to be punched was quite thin, and had to he 
produced with nice clean edges at all points, jierfcctly free from 
burrs and fins, the punch and die had to he constructed accu- 
rately ; and as the article was to he produced in large numbers, 
it was necessary to finish both in a manner favorable to their 
longevity. The method of construction followed out in the die 
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can be clearly understood from the cross-section view Fig. 79 
and tlie plan view Fig. 80. OO are the piercing dies. X X the 
cutting and bending dies for the wings, and A I the blanking 
die. When laying out, spacing and finishing these, great care 
was taken to space them correctly and fini.sh each in the pro])er 
relation to the others. \'ery little clearance was given, finishing 
them almost straight. As the two wings a a of the blank, lug. 
78, are cut and bent into the dies X X, the gage plates I 1 of 
the die are recjuired to be of unusual height to allow of the 
stock^ being fed along with ease. d1ie holes in the stri])])er 
])Iate for the two piercing punches are finished dead in line 
with the (he O O, so as to be a tight fit for the punches, which, 
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being rather frail, would not stand up well if they were not 
strengthened in this manner, d'he insides of the die uere all 
finished as smoothly as possible and polished before and alter 
hardening. .After hardening the face of the die was ground, 
after which it was drawn and then oilstoned to a keen edge at 
all cutting [loiiits. 

The construction of the punch is clearl} shown in the cross- 
section, log. 7(j, and re(|uires no descrijition to be understood. 
The dott(?<l lines within the dies X X slunv clearly the manner 
in wdiich the wings a a of the lilank are cut and bent. At a a the 
punches have commenced to cut and bend the wdngs ; c c show 
the faces of the punch when they have entered the dies the 
full depth, and d d the wdngs as bent and finished. All of the 
punches were hardened. The blanking punch D and the two 
piercing punches F F were drawn to a dark blue temper. The 
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cutting and bending punch G G was tempered differently. It 
was first heated, and liardened in clear (ul, di])ping it fia)in the 
l)ack, and thus preventing as tar as possible tlie two legs G 
from crawling in toward each otlier because of the channel 
between them, lly dipping from tlie back this was overcome, 
as by the time the cutting face was immersed the back was 
liard and set. It was then iiolisbed and tem[)ered by drawing 
from the back to a dark blue to witliin incli of the cutting 
faces and f[ucnched when the'^e portions were a dark stra^\^ 
Dies of the design and coii'^triicticn descrilied in this chapter 
should alv\ays be used when the articles reipiireil are desired in 
large (juantities, as their us(‘ will allow of the attainment of 
results in one operation which would otherwise re(|uire more 
to jiroduce. For the production of sheet metal novelties in large 
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(juaiitities it is jiossible to design a die that will accomplish in 
one operation that which usuall\ re(|uires two or three, and as 
the saving of even one operation in th(‘ production of sheet metal 
parts, which are often turned out to the million mark, adds con- 
siderable to the margin of profit, the dies which will produce 
them in the shortest time are the ones to use. 

“Fu/Dtc Die" Winch Draws, Pierces, lind-Pimshcs, Cuts Off 
and Pends in One Operation. 

The “follow die" here showm was used for producing parts 
of sheet tin of the shape shown in the three views of Fig. 82. 
These pieces were required in large quantities, and were used 
for fastening the corners of thin wooden boxes, such as gra])e 
crates, baskets, small packing boxes, and so on. As the 
number of these tin fasteners required every season exceeds 
twenty millions, the necessity for jiroducing them as rapidly 
and as cheaply as possible is at once obvious. We may .say before 
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describing^ the die that the shop in which it was made and used 
makes a specialty of sheet metal articles for which the demand 
is enormous, and that their chief concern is to produce these 
articles as cheaply as possible. Exj)ense in the constructing; 
of a die means very little to tliem if it will reduce the number 
of oi)erations in the production of the part required. In this 
establishment dies of every type imaginable have been improveil 
in every manner possi])le, so that sheet metal articles, which in 
numlKTs of otluT shops would require two or more operations 
to produce, are here })roduced in a single operation. The t>pes 
of dies which have improved the most, and fn^n which the best 
results have been secured, are of the “gang” and “follow” types. 



numbers of which work upon a strip of stock from five to eight 
times before the finished piece drops off the die. 

To produce the fasteners as shown it is necessary to draw 
two rings at A A, pierce the central hole B, finish the ends C C 
to angles of 45 degrees, cut off the blank and then bend it to 
the shape shown. In Fig. 83 the manner in which these separate 
workings of the metal follow each other can be clearly seen. 
The punch, or male die, consists of the usual cast iron holder, 
and the machine steel pad in which the punches are located and 
secured. The first punch is that which draws the two rings 
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A A and at the same time liattons the stock : the second is the 
piercing punch which pierces tlie hole 11; the third punch ‘is 
the end-finishing and cutting-otY punch, while the last act^‘ in 
the double capacity of spring pad and iKMiding punch. The 
construction and relative j)o.<ition of the punches recpiire no 
description. 

The die is in one piece, matle in the usual manner, except 



for the bending die, which consists of a s(juare milled channel 
across the face to the depth shown, and which is e(iuip])cd with 
a spring pad for holding the metal while it is being cut oi’f by 
the end-finishing punch, and for stripping the finished work 
from the die as the [)unch rises. As shown in the ])lan of the 
die, Fig. 84, the gage i)late is located by two dowel pins, and 
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Ijas a clearance channel let through it in line with the bending 
die as an exit for the finished work, which, as the press is in- 
clined, drops out at the back as soon as it is stripped from the 
die. As shown, the die is equipped with two tension bottoms 
which keep the strip of stock against the gage plate and in 
line with different dies. When in use the punch and die are in 
the relative positions shown in Fig. 83. The drawing and flat- 
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ten ini::;’ punch is the shortest, this being necessary to allow the 
other punches to do their work. 

The metal is fed by an automatic roll feed. At the first 
stroke of the press the two rings A A arc drawn and the stock 
is flattened; at the next hole I» is jiierced and one of the ends C 
trimmed; at the third stroke the bending punch, acting as a 
st)ring pad, holds the metal while the other end is being finished 
and the jiiece cut ofif, the punch continuing to descend until the 
bendings {uineh strikes the face of the holder, when the metal is 
bent into the bending die. As the ])unch rises the bending punch 
is forced outw'ard by the s])ring at the back and the finished 
work is strip])ed from the die by the spring ])ad. This die prev 
duced 75,000 of the pieces show’n in a working day of ten hours. 

A Complete Set of Dies for the Manufacture of Sheet Metal 

Illumes. 

The set of dies here described w'as made in one of the largest 
sheet metal goods establishments in New York. The dies were 



EIO. 86. — LATCH PORTION. FIG. 87. — ATTACHABLE PORTION. 



FIG. 88.— HINGE COMPLETE. 


used for manufacturing sheet metal hinges and latches for grape 
crates, and they represent the highest attainment in the adapta- 
tion of different types of dies for the production of sheet metal 
parts at a minimvmi cost. There is a demand for over 8,000,000 
of these hinges and latches annually. 

Six dies are required to produce the hinges, and, as the illus- 
trations have been made as clear as possible, their design, con- 
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striiction and operation will he clearly understood with a very 
sli^^lit description. 

There are three ditlferent parts to he made — the latch portion. 
Jog. 1%; the attachable portion, Fig. 87, and the hinge proper, 
I, in h'ig. 88. Fig. 8^) is of cold rolled stock, about 1-32 inch 
thick. As this stock comes in rolls of the recpiired width, it 
is not necessary to do an)’ blanking. 'I'he operations to ])ro(hice 
this part arc the ])iercing of the small h(de A and the k^ng one 
('r, drawing and forming the margin around it at 11 1», rounding 
<me end and notching the other at h-, cutting ofT the piece, and, 
lastly, bending the notched end to a right angle, as shown at 
D. All this is accomi)lished b) a gang of punches and dies of 



I'lG 89. — “I'OLLOW DIK ” COMI'r.KTIC FOR FKODUC I.N’( . 
THic J,\Tcn. i’k; 86. 


the “follow” type. The metal is fed through the die antet- 
matically, and as the press i.s inclined the linished work drops 
<iff into a receptacle at tlie back. 

d'he die is shown complete in log. 8(;. wlnle log. 90 shows a 
plan of the punch and die. The die plate in which are contained 
the entire gang of dies (the drawing die lx‘ing separated and 
inserted to allow of grinding) is hardened and drawn very little, 
while all the punches, e.xcejH the drawnig and bending ])unches, 
are left soft. When the face of the die ])late is ground the drawl- 
ing (lie also is removed and ground on the bottom. 

The manner in which the stock is fed through this die, and 
the various operations performed until the finished piece drojis 
off at the back, can be underst(^od from Fig. 8(9, in wdiich is 
shown a strip of stock lying along the die plate. First, the 
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small hole A and the long one C are pierced. At the next 
stroke the margin B B is drawn and formed, and end D is 
notched at E by the cutting-oflf and end-finishing punch. At the 
next stroke the punch descends and the spring pad holds the 
metal securely while the notched end is being bent by the bending 
punch and the finished piece cut off. 

For producing the part shown in Fig. 87 a die of the same 
type and design as the one shown in Fig. 89 is used, the only 
difference being in the construction and arrangement of the 



FIG. 90, — SHOWING ARRANGEMENT OE PUNCHES AND DIBS FOR THE 
DIFFERENT OPERATIONS. 

punches and dies for piercing the three holes G G G, drawing the 
rib F F and bending the end fl. 

As shown in the finished hinge, big. 88, the two ends of the 
wire are formed so that they will project about >4 inch beyond 
the side. This is done so that when the end 1 ) of the part shown 
in Fig. 86 is curled over the wire, the projecting ends of the 
wire will locate within the notch E, Fig. 86. The piece will 
thus be fastened permanently to one portion, and the other will 
turn on the wire. 

The result of the first operation in the production of this 
wire, here called the hinge, is shown at the right of the top view 

in Fig. 91. . . t ^ 

In this figure are also shown two views of the punch and 
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(lie used to produce this result. In this die the wire is fed auto- 
matically from a reel, and a piece is cut off and bent to the 
shape shown at the right, at each stroke of the press. In the 
die. L is the bolster, (i tbe bending die, I the cutting die, and 
K the stripix^r, while H is the plate beneath which the wire 
IS fed. In the punch, A is the h(dder, B the iKMuling ])unch. R 
the spring pad which holds the wire tightly up<Mi the die while 
It is Ijeing cut and bent, and C the spring. The lower figure. 



an end cross-section of the punch and die, shows the stripping 
arrangement. As the punch descends the stripper or knock-out 
K is drawn backward by the inclined figure N engaging the pin 
M. As the punch ascends the knixk-out pin R plunges out- 
ward, and, as the press is inclined, the work is thrown off the 
punch and falls down the inclined way into a box. The rapidity 
wdth which a punch and die of this type can be worked, when 



84 


DIES, THEIR CONSTRUCTION AND USE. 


equipped with an automatic stripper or knock-out of this con- 
struction and an automatic feed, is astonishing. 

The second operation on the hinge is by the punch and die. 



FIG. 92. — PUNCH AND DIE FOR SECOND REND, SHOWING 
AUTOMATIC STRIPPER. 


Fig. 92. A stripper of the same construction as in Fig. 91 is used, 
but, as will be seen, conditions are reversed, and instead of the 
stripper being fastened and located ujion the die it is upon the 
punch, while the inclined finger by which it is worked is located 
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upon the back of the die bolster. The punch consists of the 
holder S, the bendinfj puncli T and the striijjx'r \. In the die 
Z is tlie bolster. \V tite hendins die, V V the two adju.stahle 
jja(;e plates, between which the work U is located, and Y Y the 
inclined finders which work the stripjXT. 

When in use the wire as bent in the first operation is placed 



hetween the gage plates V V. The punch descending strikes 
the wire and bends it into the die, while the ends spring upward 
and hug the punch, thus producing the shape shown at the left. 
.•\s the punch ascends the knock-out pin X hits the work and 
It is thrown off the punch. 

The means used for the third operation on the wire hinge 
are shown in Figs. 93 and 94. In Fig. 93 the work is in position 
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as it appears before the punch descends. In this figure are also 
shown plans of the punch and die. Fig. 94 is a cross-section of 
the working parts of the punch and die as they appear when 
the punch lias descended and the work is finished. 

The punch consists of a machine-steel holder J, the face of 
which is dovetailed at K K to admit the two tool-steel forming 
slides M M, which have a stiff si)ring between them at N. L L 
are the stop screws for the slides, which are forced against 
them by the spring at K. The slides are hardened and tempered. 

In the (lie Q is the holster in which the tool-steel locator ( ) 
is fastened, and the adjustable roller brackets S S are located. 
The rollers R R are (^f tooJ steel, hardened and ground. The 
work is fed to the die and removed when finished by a fork in 
the hands of the operator. 

Fur the last operation in the production of these articles, 



FIG. 94. — SHOWING COMPLETION OF THE BEND. 

that of “wiring’’ the bent ends of the sheet metal portions around 
the wire hinge, a iiunch and die of a decidedly novel design are 
used, shown in l^dg. 95. This is a heavy holster with a standard 
at each end as hearings for the shaft of an octagon die, which 
is made with eight locating surfaces for the work to allow the 
press being run continually and the work being located upon 
the surfaces by the operator without the danger of clipping his 
fingers. The die is rotated automatically by a combination of 
an index wheel, a pawl and connecting rod, one end of the rod 
being attached to an adjustable stud in the T-slot in the press 
shaft, and the other as shown. The manner in which the work 
is located and finished can be seen in the front view, in which 
are shown three hinges in position, the lower one being the 
one last located by tbe operator and the top one as being “wired” 
and finished by the punch. As the octagon die is rotated the 
finished work is carried away from the die and drops off at 
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,ln Automatic Combiuation Piercing, Bendin^^ and TzAstittg Die 
for Box Corner Pcsteners. 

TIic pieces shown in half-tone, Fig. 96, are sheet metal box 
corner fasteners. They are ])ro(hice(l at a cost so small that 
they are used instead of nails or screws. Tlic manner in 



I'Ki. 96 — llOX I'ASTKNKUS. 


wliich they are used is shown in big. 97. The fastener is 
held against one side of the box by hand and points are driven 



into the wood. The fastener is then bent at right angles and 
the points in the other end are driven into the other side of the 
Ik)X. 




^gang'* and ^HoUJCtW*' Dits. 


8c) 


The half-tones show fasteners of two different types. The 
longer one has three prongs projecting straight at each end, 
while the short one has four prongs at each end. and where in 
the longer one the {)rongs arc straight, in the other they are 
twisted to an angle of 45 degrees, h'asteners of this last type 
arc used for heavier boxes than the others, the greater mimher 
of prongs and the twist in them making it a much stronger 
fastener. 

The die here shown is used for making the short fasteners 



FIG. 98.— COMBINATION PIERCING, BENDING AND TWISTING PCNCH AND DIE. 

direct and complete from a roll of metal. The various opera- 
tions are accomplished in the “follow’’ order. That is, first the 
holes are pierced and the prongs arc bent up, then the prongs 
are twisted to the angle required, and, la.stly, the ends are 
rounded and a finished fastener is cut off. The manner in which 
these different operations are accomplished and the relative loca- 
tion of the means used for each can be seen in the sectional 
view, Fig. 198. In this die the usual conditions are reversed, and 
the “punch” as usually applied is the “die” and the die the 
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punch ; so instead of callinp^ them by their usual names we will 
refer to them as the upper and lower sectums respectively, the 
section in the j)ress bolster the lower section. 

In the upper section A is the holder, of machine steel. A 
forp^inpf K is the holder and carrier for the i)iercinj^ and bending 
die plate I, in which are located the eipjht piercing and htndinir 
dies J and K. The construction of this portion of the upjier 
section is such as to allow the die to descend and strike the 
metal and then remain stationary while the holes are hein^ 
pierced and the jironj^s hent up into the dies hy the ^a^e of 



PlG. 99. KM) VIEW vSIIOWINO SUH-PUNCH MOVEMENT. 

punches in the lower section, at the same time the rest of the up- 
])er section continues to de.scend and perform the other two opera- 
tions on the advanceil sections of the stock. The portion H, in 
the upper section, is the holder proper for the die plate R B, in 
which the eight twisting dies L and M are located and the end 
finishing and cutting-off punch N. The holder H is held in a 
dovetailed channel and permanently located in alignment with 
the lower section by a large taper pin D. 

Tn the lower section O acts as the die plate for the cutting 
die A A, and also as the stripping plate for the eight piercing 
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and teidinjr punches Q and R. These eight punches are located 
in what might be called a sub-punch holder located under C) in 
a large hole in the bolster and worked up and down automatically 
on tw'o hardened and ground steel studs T T at a set of connect- 
ing levers, as shown in the end views. Fig. All the ])arts 
used in this arrangement are of steel, the holder V and the three 
levers and bracket (which is fastened to the back of the ram) 
being forgings. The punch plate or pad S is fastened iipim the 
sub-holder I by two dow’els and four llat-head screws, as shown 



in the plate Fig. 100. 'Fhe die plates I and P> B also are fastened 
upon their respective holders in the same manner. The eight 
piercing and l>ending dies are finished with alx)ut .003 inch clear- 
ance, and the die plate is hardened and drawn to a light straw- 
temper. The eight twisting dies are simply eight narrow^ slits 
which are let through the die plate B B at an angle of 45 degrees 
wdth the front of the plate. The edges of these dies are 
slightly rounded so that the points of the prongs will enter them 
with ease. The die plate B B is hardened and drawn slightly, so 
as to leave it as hard as possible. The end-finishing and cutting- 
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Sfe r." ""‘I "veted at 

UK back. I he eight piercing and bending punches Q and R 

arc inc ined slightly on the cutting face and the back ends are 

faces o d ‘ “P 

the than 

the dies, so as to allow for bendinj;^. 

the fasteners with the twisted prongs is as follows: The strip of 
.octal IS shown at X. l-ig, y8. At the first stroke of the press 
he eight prongs are pierced an,l bent upward by the sub-punches 
L> and K. The stn,, of metal is then fc<l along until the eight 
p.ongs are m the positions shown at Y, and at the next stroke 
they are twisted, and the first e.ul of the fastener is roundel 
and trimmed by the punch N. At the next stroke the finished 
part IS ctit off and at each succeeding stroke a complete fastener 
.s prchtced. A die of the same design as this is used to produce 
he long fastener. It .liffers from it only in that there is no 
twisting operation ,irovided for. The einl view, I'ig. 99, shows 
the automatic arrangement by which the sub-punches are worked 
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THE ADAPTATION AND I'SE OK SIMPLE DIES \ND PRESS EIXTL’RES 
EOk THE ECONOMIC PHODCCTION OK SHI EI MIMM. PART.^. 

The PozLcr Press in Agricultural Machine If'ork. 

To anyone who has had tlie privilej:^e of through (Mio 

of the various shops devoted to the inannfacture (*f ai,"rieiillural 
machinery, or of workin^^ in one for an\ Icui^th of time, tlu* fact 
is evident that in them machine mannfacturinj^ has readied a 
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point far ahead of the general run of machine practice. In 
mowing and reaping machines a majority of the jiarts are of 
flat or round stock, fastened and assembled by riveting, as in 
the case of the wheels for such machines, the only cast part of 
which is the hub. 

During the summer of 1901 the author had the good fortune 
to spend some time in the shops of one of the largest agri- 
cultural manufacturing establishments in the United Stales, 
and while there he was struck by the methods of manu- 
facture; so much ^so that he made note of a number of 
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things which were interesting. The thing which impressed 
him the most was the rapidity with which tiie work was handled, 
sent through the different operations and assembled. Strange 
as it may seem the quickest and most satisfactory results and 
the most ingenious attachments and fixtures for the production 
of the parts were accomplished by and used in the power press. 

Take, for instance, the wheels for the mowing and reaping 
machines. The tires for these wheels arc of ribbed soft iron. 
They are first cut otT to the recpiired length, and then have 
the holes for the spokes, straps and fastening rivets punched in 
them. This in itself is an interesting operation and goes to 



I'K/. lOj.— rilESS FOR I’ERFOUATI.NG HARVESTER TIRES, PUNCHING 
OVER lOO HOLES. 

show the large scale on which press work and punching is carried 
on in these shops. The tires before being rolled are almost 
10 feet long by 7 inches wide and inch thick, and the num- 
ber of holes runs from eighty-one to ninety-three, all punched 
at one stroke of the press. The design and construction of the 
punches and dies for these tires entail a lot of accurate work, 
the punches being so placed and finished as to make the punching 
of the holes successive. The diameter of the holes is usually 
j'S inch, and w'hcn it is considered that ninety-three of them 
are punched through -l^-inch stock at one stroke of the press 
the size and construction of the press can bfe imagined (see Fig. 
102). In this operation on the tires there was one little kink 
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which was particularly novel and lal)or-savinp. The holes in 
the tires, into which the spokes are to he entered and riveted, 
arc so punched as to he larger on one side than on the other; 
so that when the spokes are upset and riveted, the larger portion 
of the hole will l)e on the outside of the tire, and when the spoke 
is upset it fills in the hole and is finished flush with the tire, 
thereby fastening it permanently without the })ossihility of ])ull- 
ing out, and doing away with the necessity of countersinking, 
winch would recpiire another operatum, 'I'liis peculiarity of the 



FK;. 103. — RIVETINO CLEATS ON IIAUVESTEK Win:i,L TIHi:S. 


holes is accomplished by making the dies somewhat larger than 
the punches. 

After the holes have been ])unched in the tire it is rolled 
to the required radius and the ends are brought together and 
fastened by riveting a wide strap on the inside, 'hhe spokes 
are then entered into the holes, the two sections of the malleable 
iron hub are trued and fastened to them, and the ends of the 
spokes riveted within the tire (see h’ig. 103). The cross strai)s 
are then fastened to the outside of the tire, the hub is set and 
riveted and the wheel is complete. The different operations on 
the parts (except the hub) and the assembling and fastening 
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of them top^ethcr are all done in the power press, no screws being 
used, all parts being riveted throughout. The foreman of the 
department in which the wheels were constructed told the author 
that the capacity of the department was 200 wheels for a day 
of ten hours, making the time for the complete finishing of 
each wheel three minutes, which is, to say the least, rapid pro- 
duction indeed, and to those who have never seen it done well- 
nigh impossible, while to those standing by and watching them 
being manufactured it is wonderful. 

Punching a Mild Stccd Strap. 

As a simple instance of the use to which the power t)ress 
is ])ut in these shops we show in big. 104 two views of a mild 
steel strai) finished complete to the shape shown, i. e., ])iercing 

the hole A at either end, cutting 
off to the required length and 
finishing the ends to the radius 
shown in one operation, These 
straps arc used, when finished, 
on the wheel tires, there being 
sixteen to each tire; the straps after being punched being formed 
in a separate opcTation to conform to the curve of the outride 
of the tire in such a manner as to allow of their being fastened 
at an angle of 45 degrees with the sides of them. The straps 
for the tire are finished to inches k^ng, but as a number of 
different lengths of strajis, with holes in the same ])Osition and 
of the same size, are recjuircd for other parts of the machine, 
the one jiiinch and die is constructed to allow it to l>c used for 
all of them, d'he design and construction of this ])unch and 
die are clearly slunvn in the vertical cross-section and in the 
plan of the die, Fig. 105. The steel used for the die T is of the 
half-iron and half-steel brand, and, as sliown, is quite heavy. 
The use of this composite steel and iron for dies for punching 
heavy stock tends to the longevity of the die. and also gives 
better results wdien hardening, reducing the shrinkage to the 
minimum, and overcoming as far as possible the tendency to 
warp or crack. The stripping plate S is of heavy mild steel 
and is fastened (together with the gage jilate O) to the die 
by means of two cap screws M and located by the two dow^els 
N N. The holes in the stripper for the two piercing punches 
are countersunk, as showm, to allow' the piercing punches to be 
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as short as possible. The plate is of 7-16 stock, planed on 
all sides and long enough to extend out from the left end of 
the die 13 inches. It has a slot cut down through the center 
at P, to admit the sliding stop R, which is fastened by the cap 
screw Q, thus allowing of adjusting the stop for dilTerent lengths 
of straps. 



AiQotUbU Stop* 



The punch shown in Fig. 105 is made as rigid as possible, 
the cutting-off and finishing punch C, and the holder B, 
being a forging, the punch proper of tool steel and the holder 
of mild steel. The two piercing punches G and F respectively 
are of round annealed tool steel, let into the holder as 

shown and fastened by the set screws E E and the little inclined 
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faced pluj^s which bear against the angular notch in the side of 
the punch. All i)unchcs for heavy stock, of the coii'^truction 
shown, sliould be fastened in this manner, as it is impossible for 
them to pull out. d'hc small holes 1) D, in the back of the 
holder, are let in to allow of removing the piercing punches with 
ease. The two jiiercing punches are made one thickness of 
metal longer than the cutting-off and finishing punch C, so that 
the holes in the work will have been pierced, and the ]ninches 
entered the dies, before the cutting-off ])unch ]K*rforms its ojiera- 
tion. This insures the rigid holding of the metal and the accu- 
rate sizing of the straps, and, also, as it makes the i)unching 
of the work successive, the strain on the ]^ress and the tools is 
reduced, d'he punches are made so that the cutling-c^if iiunch 
IS a trifle Icxuse in its die and the two piercing j)unches very 
much so. This leaves the two holes in the strap considerably 
larger on one side than on the other, this iKung necessary in 
order to allow of the rivets filling out and finishing fiush with 
the strap when they are fastened to the tires. 

When the die is in u>e the adjustable stop R is set to take in 
the length recjuired, and the metal to l)e punched (which comes 
in 20 f(X)t lengths) is fed along a guide-way, under the stripping 
plate S, and held snugly against the gage plate O, allowing the 
end to ]:>roject half way over the finishing and cutting-off die. 
.\t the first stroke of the press, the end of the stock is pierced 
and then trimmed and finished. It is then fed along and against 
the sto]) R, and at each succeeding stroke a complete strap is 
produced. Re fore punching, both sides of the stock are 
“slushed," which makes the cutting clean and leaves the ends of 
the straps without burrs. 

Scciin^ Power Presses at Work, 

To the practical man, the sight of parts (of which the above 
is a sample) being produced by punching, starts him w^ondering 
why this machine tool, the jjower press, has not been adopts 1 
more extensively, not only in the manufacturing shops but in the 
jobbing shops. When it is considered that tools and fixtures are 
being constantly designed and constructed for the finishing of 
parts by milling and drilling, which could be accomplished in the 
power press in half the time by tlies of the simplest and most in- 
expensive construction, the failure to do so is astonishing. In 
fact there are any number of parts for various machines and at- 
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I.— Regular Punching Attachment. 2.— Punching Attachment for Punching Beams, 
Channels, etc. 3, — Stake Punching Attachment for Punching Flange<l Heads, 4. — Stake 
Punching Attachment for Punching Angles. 5.— Flue and Hand-hole Punching Attach- 
ment. 6.— Man-hole Punching Attachment. 7.— Plate Shearing AlLachmcnt. 8 - Bar 
Shearing Attachment. 9.— Angle Shearing Attachment. 10 —Bending and Straighten- 
ing Attachment. 11.— Coping Attachment. 12.— Slotting Attachment, 

Attachments for Cleveland Punch and Shear Works Co. Pressea. 

FIG, 106. — ATTACHMENTS FOR HEAVY PRESS WORK. 
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achments which arc used in large quantities being manufactured 
)y other means, which could l^e produced at half the cost, and to 
i finer degree of interchangeability, by means of simple dies and 
ixtures in the power press. The lightness and fine finished ap- 
xarance of sheet-metal blanks, and the strength and stiflfncss of 
Formed-drawn or bent blanks add greatly to the beauty of the 
-nachines or appliances to which they are affixed, and in many 
:ases improve the working qualities as well. 

It is really too bad that business reasons and certain secrets 
of manufacture make it almost impossible for a stranger to get 
the privilege of going through establishments devoted to the 
manufacture of agricultural machinery, and that they are so con- 
servative about admitting anyone to their plants, as, were it 
otherwise, it would pay anyone who is interested in the manu- 
facturing of machinery to pay them a visit ; for in them modern 
manufacturing is carried on in a manner which is far ahead of 
other lines, both as to cheapness in production and as to the effi- 
ciency and working qualities of the output. 

Piercing, Forming and Punching Heavy Blanks tn One 
Operation. 

The punch and die shown in Figs. 107, 108 and 109 are used 



FIG. 107. 


—PUNCH AND DIE FOR HEAVY STOCK. 
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for producing pierced blanks from beavy sheet metal, piercing, 
forming and blanking them to the shape shown in Fig. iio, in 
one operation. The i)rinciple is the same as shown in Fig. 26, 
except that it is adapted for the w(^rking of heavy stock. 

The blank, as shown in h'ig. no, is of '4-inch cold-rolled 



stock with holes pierced at C C. The construction of the punch 
and die is shown clearl\ in tlie engravings and very little de- 
scription IS necessary. As shown, tlu flic is of the usual con- 
struction except for the tw'o piercing dies (i (i, which are hard- 



ened and ground steel bushings forced into counter-lx>rcd holes 
in the die plate O, as shown. 

When punching heavy stock it is necessary to have all 
punches secured in the holder as rigidly as possible. The best 
way is to have the stem or holder and the blanking punch in one ; 
that is, a forging of mild steel with the portion for the punch of 
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tool steel, as shown at U and P, h'ig. 107, and the piercing 
punches let into holes and fastened with set screws as shown at 
R R. Ry allowing the piercing punches Q ij to fit tightly w ithin 
the stripper they are strenglhened and held rigidly while piercing 
the metal. 

'J'his jirinciple of bending blanks by beveling the face of the 
])unch to the shape desired, is j)ractical for producing blanks 
w’hich are to be bent and formed to 
simple shapes, and eliminates the ne- 
cessity of a second oi)eration. The 
shearing of the punch also helps the 
die as it reduces cutting surface and 

^ ^ strengthens it. When heavy stock is to 

be punched and the blanks are desired 
to come out flat, it is necessary to 
reverse matters and shear the die. as 
KKi. 110. the blank will always follow' the face 

of the punch. When shearing either 
punch or die, it should ahvass be done so as to allow the extreme 
ends of the punch to enter the die first. In shapes where this is 
not possible, allow the center to enter first. 

Pinions and Racks by Pnnehin^^. 



The pieces .shown in Figs, in and 112 are a small brass gear 
and a rack resiiectively. The gear was made from sheet brass 



FIG. III. — RACK. FIG. 112. — PINION. 

5-64 inch thick and w as to be drawn to the shape shown, cupped 
3/8 hich deep, with a hole punched in the center for the shaft. 
The rack was also of sheet brass of the same thickness 3-16 inch 
wide by inches long. The pitch of the rack was to be the 
same as that of the gear, and they were to be used on a small au- 
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tomatic music box. Tliev wore both made and finisbcd in ibc 
j)o\\cr press. 

As shown in b'ifjf. 113 the punch and die for (lie pinion are of 
“g-ang” type. In the die X is the cupping die, M the pierciiij.^ die 
and J the hlankiiif^ die. In the ]nnich. A is the liolder. \\ the 
j)unch plate, C the cuj)])in^ punch, D the piercin^^ punch and \i 
the hlankinty ])unch. d'he con- 
struction is plain and reijuires no 
description. 

Im^. 1 14 shows the ])unch and 
die for the rack. In the i)unch, 

V IS the holder, (J the punch 
plate and R the punch, with the 
face sheared as showai at S. 1 he 
punch was hardened and drawui 
hi£i:h. 1'hc die is shown in tw’o 
view's helow' the punch. It con- 
sists of the die i)ro])er T, which, 
after hein^ rou^j^hed out, w'as 
broached and finished by the 
punch. It was also hardened and 
tempered. U is the plate, 

which W'as worked out so as to 
just accommodate the blank, as 
shown, leaving it projecting 
about .(.K)2 above the gage plate. 

is the lock or binding strap, 
which swings on the shoulder 
screw W. When in use, the 
blank is placed in the gage plate 
U, the binding strap V is swung 
and hooked on the screw X, 
causing the blank to be held flat 
and firm while the punch de- 
scends, shearing and cutting, gradually, thereby producing a rack 
with clean teeth of the proper shape, and leaving no burrs. 

This is a very rapid way of doing such work, and the tools 
are easy to set up and easy to operate. Making the rack punch 
shearing, causes it to cut gradually ; in fact, if the punch had 
been left straight, the result would have l^en different. Instead 
of Jjie teeth of the rack being flat and nearly square at the edge, 
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they would have come out half-round and ragged. This type cf 
die has l)ccn found to give very good results in a large variety of 
work where the edges were desired to he anywhere near square, 
and where the stock punched was over i-i6 inch thick. There is 



FIG. II4.— PUNXII AND DIE FOR RACK. 


a lot of small work of this kind being done in the milling ma- 
chine, which could he done better in the press with better results 
and at one-fifth the cost. 

A Set of Dies for a Funnel Ended Tube. 

The finished product of this set of dies is shown in Fig. 115, 
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It is of a rather intricate and novel shape, necessitating care and 
skill in the finding and finishing of a perfect templet or master 
blank, and in the construction of the piercing and blanking die. 



FIG. 1 15. — LAST OPERATION. FIG. II6. — SECOND OPERATION. 

Here is a tube with two funnel shaped ends which swell out at 
one side at K K. It is ;n the perfect closing in and forming of 
these funnel ends that the real work in the finding of the blank 
comes in, as there should he a perfect joint along the entire 



length of the tube. When finished there were required to be 
three holes F F F in the body of the tube, each a perfect circle 
and 3A\ of the same diameter. To attain these results the piercing 
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and blankiiip^ die must of course lx* perfect, and tlie blanks pro- 
duced in it interchan^ea])le. It is in the construction of tins die 
that particular attention is called to the various practical points 
which are necessary for its successful working. 

In sheet-metal work of this type, the first things to he settlcvl 
are the thickness of metal to he used and the shape and size lo 
which it is to he formed. We are then ready to ^o ahead with 
the forming dies, leaving the piercing and blanking die until 
these have been finished. The forming of the blank is accom- 
plished in two operations, both of which are simple. The fir>t 
consists of forming the blank to the shape shown in I'ig. 116, 
throwing uj) the sides 1) D and forming the l>ottom of the entire 
length to a perfect half-circle of 3-16 inch radius. The punch 



FIG. 1 18. — DIE FOR LAvST imND. FIG. II9. 


and die for tliis operation are shown in Fig. 117, and those used 
for the finishing oj)eration in logs. 118 and 119. As they are 
of the simplest design and construction, very little description is 
required. 

In the punch for the first forming operation, X is the holder 
and Y the punch. This punch is of tool steel, with the face fin- 
ished to a half-circle of 3-16 radius. It is hardened and drawn 
from the back, leaving the face very hard ^ inch from the 
edge, the remaining portion a dark blue. It is driven tightlv 
within the holder, which tapers alxmt one degree, thereby holding 
the punch tightly without set-screws. 

The die is a forging, the base of mild steel and the face C C 
of tool steel, the forming portion of the die proper being finished 
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as shown at D D in width and diameter two thicknesses of 
metal larger than the punch. The working portions of both 
punch and die were lapped smooth and highly polished after 
hardening to avoid marking the work. A A is the gage plate 
for locating the blank. As this punch and die can lie finished 
without trial formings and with the certaint) that the\ will per- 
form the operation re(|uired, they can he laid aside until the puncli 
and die for the last operation iias been finished. 

The stripping arrangeinent for this punch and die (not 
shown in the engravings) consists of the usual spring should t 
pins, there being three in the die and two in the punch, all being 
let in from the hack and the faces finislu'd to coincide with the 
circular portions of the punch and die respeetivel\ . an<l hardened, 
lyv finishing the sides of the die 1 ) I) 
slightly taper, so as to he larger at the 
top, thereh)' causing the sides of the 
blank to hug the punch, the work w'heii 
formed rises with the punch, and as it 
gets above the stripper jiins of the die it 
is striiiped from the punch by the two 
stripper pins in the face. 

The punch and die for a finishing 
O[)eration on a piece of this kind is 
shown in logs. ii8 and T19, and for it 
the author is indebted to an article by 
Mr. B. J. Dougherty, of Brookl\n, 

N . Y., in the American Machinist. 

As the engravings e.xplain themselves, 
a hare description of the principal parts will suffice. As showm, 
the tools are made on ])ractically the same lines as those 
for the first operation and, except for the horn, consist of hut 
tw'O parts, the die and the punch. This die requires no gage 
plate as the shape of the article to he formed, because the fiat 
spots on the sides of the funnel-shajied ends give excellent op- 
portunity to gage and suj)port the metal wdiile being formed in 
the die itself, and also prevent the work from turning or shift- 
ing in the die while the finishing is being accomplished. The 
perspective drawing of the tools shows the con.struction of the 
jninch and die, while the section at the upper right hand corner 
shows the work located and the punch descending. The other 
drawing shows a detail of the parts. A is the front gage to 
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support the loose part of the horn, and B is the short part of the 
horn secured to the hack of the die. With one end of the horn 
fastened to the die, as shown, and the other held all the tune 
in the rij^ht hand, the left hand is free to pull the finished tube 
olT, and put another blank in the die. 

1'he finding of the correct blank for the piercing and blank - 
inj^ (lie, was successfully accomplished by makinp^ a number of 
temi)lets and forming and finishing them in the two dies, and 



noting where there was excess metal or not enough. When find- 
ing the blank the locating of the circular portions at B B B was 
not bothered with, finishing the blank or master templet perfectly 
straight at these points and leaving the locating until the blank- 
ing (lie was finished. 

Usually when a blank of the type shown is required — that is, 
one in which the surface of the blank is left intact and without 
holes — a plain blanking die is used, but in this case, as the six 
half-circular portions B had to be all of the same radius, the 
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most expedient and accurate method was hv a punch and die of 
the construction shown in cross-section in I'i^. iji, which is 
of the combination piercing- and blanking type. l>y noting the 
design and construction of this die, its superior working qual- 
ities over the plain die, in regard to the interchangeability of the 
w^ork produced, will at once become apj)arent. The blanking die 
portion S and the six piercing die.s T are all finished straight, 
thus allowing the die face to be ground without changing the 
shape of the blanks producetl. The six piercing dies T are 
counterbored at the back to half of the thickness of the die. 
Great care was exercised in the laying out of the blanking die 
portion, and in the locating of the piercing dies and gage 
plates. The construction of the punch recpiires no de.scription, 
except that the blanking punch instead of being let into and riv- 
eted in the punch plate, is IcKated by tw'o dowels K and fastened 
by two flat head screws from the back as showm. 

As in order to produce blanks which are required to be per- 





Tention Button 
Oaiure Plate 
for OtankInK Die 
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FIG. 122. 


feet in every way, especially wdien the blank is produced in two 
operations, one operation following the other in the same die by 
the combination method, it is absolutely necessary that the stock 
to be punched shall be kept against the back gage plate all the 
time, and as it is not practical to feed it through a tight channel, 
other means are required, one of the be.st and most practical of 
which is shown at Fig. 122, and is known as a tension button 
gage plate. The spring buttons W W keep the stock as it is fed 
along snugly against the back gage plate, which is of the regular 
type, keeping it there with an equal ten.sion at all times, and 
eliminating the necessity of the press hand forcing and holding 
the stock against the back gage plate. By the use of a gage 
plate of this type for accurate blanking dies, the liest results 
will be obtained and the production brought up to the maximum. 
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A Set of Dies [or a Sheet Metal Bracket. 

Tlic four (lies shown here were used to produce the sheet- 
metal hracket shown in I'ij^s. 123 to 125. d’he die and puncli 
used for the first operation are shown in Idj^. 126 and are of the 
“l^^an^” type, d'he stock used for the brackets was cold-rolled 
sheet steel 3-32 inch thick and inch wide, coinin/.^ in strips 
of the width required, ddie work accomplished in this first die 
was the piercinj^ of the center hole J and the two holes I \ at the 
ends, trimming and cuttinj^^ the ends II II to the shape ^hown 
and cuttiiif^ off the piece as shown in log-. 123. d'he construe- 
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L«a< Op<r*tlon 



FlO. 124. I'TC.. 125. 

lion of the iiunch and die for this operation can he understood 
from the en^ravini^s and no description is neces:^ar\ . 

When in use, a strip of metal was entered beneath the strip- 
per and pushed in against the stop-pin S. d he punch descend- 
ing-, the three ])iercinj4 punches O () C) pierced the strip and en- 
tered the die iirst and before the trimming punch K began to 
cut, thus preventing the stex'k fr(an shifting. After the end of 
the st(X'k was trimmed, it was moved along until the hole pierced 
at the right liand end was in line with the pin S, over which it 
was slijiped, thereby locating and centering it correctly for the 
finishing of the other end and cutting off the piece. At the 
next stroke of the punch the finished piece was cut off and the 
front end and the holes pierced in the second piece. The finished 
pieces were removed fnmi the pin S with the left hand while the 
metal was fed with the right. As showui, the die is equipped with 
a tension button gage plate to insure the alignment of the stock 
with the dies. 

The punch and die for the first bend, Fig. 124, arc shown in 
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Fig. 127. They beiul the work at K K. This same die is used for 
the second bending operation. One j)unch holder als(^ sufheed 
for the three bending operations, as did one bolster or die bK)ck 








for the two bending dies. The construction of this punch and 
die requires no description. 

For the second operation, that of bending the ends of the 
work as shown in Fig. 124 at I I, the same die as used for the 
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first 1)011(1 and the punch shown in Fij^. 128 were used, the opera- 
lion hoinj^ accomplished in the manner shown. 

For bending at L L and causing the work to assume the final 
shape shown in Fig. 125, the punch and die, Fig. 129, were used. 

d'he design and method of construct- 
ing this punch and die can lx* under- 
stood from the engravings and a very 
slight description will sufiice. The 
work J was located on, and within, the 
die at points I I. The die was hard- 
ened and drawn slightly, leaving it 
very hard at the working points. The 
width of the punch at F F is two thick- 
nesses of metal less than the die at 
H H. The punch was hardened and 
drawn, leaving the points F F very 
hard and the rest a dark blue. 

When in use the punch and die were 
set up in the press and the work. Fig. 
124, was jilaced in position on the die 
as shown at J. The punch descending strikes the work in the 
center and causes the two ends to spring upward and inward, hug- 
ging the punch, which, continuing downward, forces it into the die 
at H H, strikes the bottom with a good hard blow, and completes 
and finishes the work to the shape shown in Fig. 125. The fin- 
ished work is slid off the punch by hand. 

A Double Blankiiii^ Die. A Piercing, Cutting^Off and Forming 
Die, and a Large Double Blanking Die. 

The punch and die shown in Fig. 130 was used to produce 
two blanks at each stroke of the press, the blanks being used 
when drawn and finished as the shield portion of a large “safety*' 
pin. With this punch and die an automatic feed was used. In 
the die, E E are the blanking dies, C the gage plate, G the 
stripper, while I I are the cap screws and H H the dowels re- 
spectively for locating and fastening the stripper and gage 
plates to the die. In the punch, C is the holder, D the punch 
plate and A A the two punches. The punch plate is fastened to 
the holder by four fiat-head screws, as shown. The construction 
of this die requires no description. Its type should be adopted 
whenever possible as the product is doubled. 
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The article shown in the top left hand corner of h'iij:. 
of Hat cold-rolled stock 3-16 inch thick, aiul is linished to the 
shape shown in one operation, hy means of the ct^mhinaiion die 
shown in I'ij?. 13 1. As shown, it was necessary to pierce the 
four holes, cut off the blank, and bend it to the re(|uired shaj)e. 
As the stock to be W(^rked was quite heavy, it was ropiired that 
all j)arts of the punch and die shouhl be as ni;id and stront^ as 
possible. The construction of the tool is shown plainly and 




FIG. 130.— A S.MALL DOUBLE BLANKING DIE. 


only a description of its operation and use is necessary. The 
stock to be worked was cut into strips in the sliear to the proper 
width. A strip of metal was fed in lK*neath the stripper V, far 
enough to allows the end to project slightly over the cutting edge 
of the die B. The punch descending, the end w^as trimmed first, 
and then the four holes pierced. At the next stroke the stock 
was fed up against the stop G and the blank cut off to the proper 
length and bent over and formed by the pads R and F, and the 




usually omplovccl, of first cuttiuf^ off the blanks in one operation 
and then forniini^ them in another. This method is both cheaper 
and more conducive to the production of parts of a uniform size 
and quality. Some die-makers use a separate pad for fasteniiii^ 
the punches to the holder, hut this will not answer for. heavy 
stock, as the punches are not so rip^id. Tn fact, the fewer parts 
used in the construction of punches and dies of this class, the bet- 
ter the results and the longer the life of the tools. 


DIES AND TRESS ElX'llRES l-OR ElONOMK' !'ROl^T( HON'. 11 

The punch and die shown in Fiq;. 132 are of a different t>pe 
from the one shown in l-'io. 13a |i ,s a (loiihle lilankni^ die, 
hut instead of producing two Idanks of tlie same si/e, it produces 
one blank which is punched on the outride an<l inside both, as 
shown at the left of Idjj;’. 132. Its construction can he iind(Tsto<»d 
from the engraviiio-. Wiien it is in tisc. the strip of metal is fed 



FIG. 132 — A LARGE DOt 1 $LE HLANKINC. DIE. 


in under the stripjiin^ pins { i, and the jatneh L blanks the outside 
of the work into the die .\, while the internal punch 11 punches 
the inside up into the internal die L. .Xs the punch rises, the 
spring pad O within the punch L, by the action of the two 
siirings X X expels the w'astc, while the pad E E within the die 
A, in conjunction with the pins I', the pad Q and the spring 1 , 
strips the finished blank from the die A, thereby producing a 
blank of the shape shown in Fig. 132. In this die the principles 



ii6 


DIES, THEIK CONSTRUCTION AND USE. 


and method of construction are adaptable for the production of 
a large variety of parts of which large (juanlities arc required, 
as the cost of the tools will l>c (juickly made up in the time and 
operations saved in the production of the parts, b'or small quan- 
tities of blanks, dies of a simpler and less intricate as well as 
cheaj)er type are i)referable, producing at a greater cost work of 
just as good a (piality. 

Punches and Dies f( r Prodiicin^y Parts of an Electric Cloth- 
cutting Machine. 

The punches and dies shown in Figs. 135 to 140 were de- 
signed for and put into successful operation in the manufacture 
of an electric cloth-cutting machine, the general features of which 



riG. 133.— EEKCTRIC CLOTH-CUTTING MACHINE. 


are shown in Fig. 133. Tt will not be attempted here to de- 
scribe the machine. Jn Fig. 134 are shown engravings of the 
roller plate and parts for the base of the machine. A is the roller 
plate, I '4 inches in diameter of 3-32 inch cold-rolled stock, with 
four holes pierced in the positions shown. E is the roller 
bracket of the same stock as the plate, pierced, blanked and 
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funned to tlie ^lmpc shown. V heinj.,^ the result of the first opera- 
tion. r> is tlie small stud for fastonin;.,^ it to ilu* plate and C i^ the 
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washer. All the parts arc •is'^nnhlfd when liiiislu'd as shown in 
the hottom view of the maehiiie in 1 'il;. 1.^3. 

Idle ])uneh and du‘ shown m Id”. 135 is for prodiieini^ the 




roller plate A. P is the die jdate, O the piercing dies and the 
blanking die. The other parts are clearly shown and rei^uire no 
description. 





DIKS, TIII'IR CONSTRUCTION AND USU. 


Il8 


Fi^. 136 shows the puncli and die, plan and side views respec- 
tively for prodneinj^ tlie l)lank F for the roller bracket R. The 
manner in which the piercing and blanking punches and dies are 
laid out and finished and the blank produced can be intelligentlv 


understood from the engravings, 
ing operation are slnnvn in big. 
make a description superllnous. 

The ])unch and die shown in 
were used to pr(Mlnce the ])iece 
used as a shoe for the base of the 
cloth-cutter, 'The blatd<ing, both 
inside and outside, was all done 
in the one die; the piercing of 
the holes was another operation. 
The die consists of the outside 
die A, the internal jiunch 1 >. the 
spring ])ad or stripper C and the 



dhe tools used for tlie bend- 
137, sufficiently clear to 

logs. 139 and 140 res|)ectively. 
shown in b'ig. 138. which was 



bed ])lale. The punch and holder arc all in one; and are con- 
structed as shown with a sjiring pad to strip the scrap from 
the internal die. The operation and use of tins die requires no 
<1escription. 

The die for piercing the eleven holes shown in the blank, Fig. 
138, was made in the following manner: A bolster of cast iron 
was got out, and one of the blanks drilled, the holes being trans- 
ferred from the jig used to drill the base plate. A gage plate 
of inch fiat stock was made so that the blank would just fit it. 
It was then fastened to the face of the holster with screws and 
dowels, the blank laid within it and the holes transferred through 
it to the face of the holster. These holes were then enlarged for 
bushings of tool steel, inch diameter, which were turned. 
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<Irilled and reamed to the -^ize of a clearance drill for a ^>-32 
screw, hardened and drawn, tlie face and out-side ground and 
then driven into the holes. The die was constructed in this man- 
ner to facilitate p^rindin^, and. in case of clnpi)inpf or sheannpf. to 
enable rej)lacin|c^ with others, d'he holes for the punches were 
then transferred throus^h these hii'-hinp^s to tilt' face (T a cast 




iron holder; the punches were made and hardened and fastened 
within the holder with set screws; then a sininp: pad was fitted 
over them, and working up and down on two studs, e(|uipi)ed 
with stronp^ sprinp;s, which acted to stri]) the blank from the 
punches after the holes were ])ierced. 

All Aviiiaturc Disk X otcJuii^^ Die JVilh 0 Dial Feed, 

The die and attachments shown in Figs. 141 and 142 were 
used for , Etching armature disks. It requires very little at- 
tendanc<| while in operation and can be used for punching a 
number of different sizes of disks. It can be used in any single- 
acting power press to which a connecting rod for operating the 
feed can be attached. The sheet-iron blanks used for the disks 
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were irregular in shape, and it was necessary to finish them to 
the correct radius while punching the slots, dhe die 1) was made 
first. The l>est way to finish the temjilet was to solder it to the 
face-plate of the lathe, w'hen it was turned to the exact radius re- 
cjuired, both inside and outside. 'J'he die was then worked out 
and finished to it at M and /, taking care to get it central in the 
die. 'file holster A is of the regular tyjje, only heavier. It was 
d(;vctailed crosswise for the die and left large enough for the k(‘y 
X also. It was then dovetailed on the front for the cast iron ex- 



tension plate T). This was strong and heavy and perfectly rigid. 
It drove tightly into U, and a set screw was let into each side 
afterw'ard to jiernianently locate it. We were then ready to lay 
out the slot C and the holes H. In first striking a line from the 
center of the die M down the entire length of the plate, "fhe 
distances between the holes II w'ere one-half of the differences in 
the diameters of the disks to be punched. 

The bushing E and the stud F arc both of tool steel, the bush- 
ing being fitted to the slot C with a wddc shoulder at E, the top 
coming a trifle below the face of plate H. A learned liole 
through the center admits the stud bk with the nut I on one cni 
and the other fitting the hole in the index plate J. Drilling the 
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holes in the huslhii" for the ilowel-piiis (i (! required acciiiate 
work, as the finished radius of the disks depended on their loca- 
tion. The method u^^ed for it correct K is t)f nileresl. A 

piece of cast iiain ahout i inch wide and in length about ,^4 inch 
lonj^er than half the diann'ler of the Miialle^t aruialure blank, 
with a lu^ at one end projectiuji; from the face, was stra])ped on 
the face-plate of the lathe with one end central. A luilo was let 
into this end and reamed to the si^e of the stud Id 'The inside (d 
the lu|:^ at the otlur end was then [iinusl to exactK the same 
radius as the die 1 ) at /. which w«is 
that of the next to the smallest disk. 

The outside of the lii^- was turned to 
a radius suflicientl} small to allow (d' 
its entering the die fri'ely. This ,e:a; 4 e 
or templet was set with the end \*ith 
the hole over the stud 1'. d'he iiui I 
was loosened, and the stud and hti^h- 
ini,^ moved forwaial until the localhii^ 
end of the ^aqe entered the die Z, 
with the turned face of the liti^ rest- 
ing snugly a^^ainst the inner side. 'I he 
nut T w'as then tit.,ditened and the holes 
for the' dowels (i (i were traiisfeired 
throuf.:;h the plate l> to the hushin^^ I'. 

The dowels were then made and 
driven in. d'his method of localnid 
holes is somewhat similar to the “but- 
ton” method used in drill jij^s, and is 
just as reliable and accurate. 

The index jilate J was of cast 
iron, wdth a huh on one side the 
same diameter as the hole in the armature disk blank. A key- 
W'ay in the huh allows of the small key punched in the disk to 
enter and locate. As most disks have from three to five holes 
Itunched in them to lig^hten them, one is utilized to secure the 
blank and carry it with the index plate, tlie dowel K fitting the 
hole snugly. The index plate rests on uir collar of the stud 
F. The two pins Y Y are positive stojis for the die 1). The rat- 
chet lever R fits the collar of the stud F and rests between the 
face of the extension plate ]> and the index plate J, with the 
ratchet pawl T and a flat spring to keep it against the index 
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plate. The screw W is fcjr fastening the link by which it is 
connected to the adjustable feed rod at the side of the press. 

The ])ositive stop for the index plate is located at the end of 
the extensuju plate. A ])rojecling pin fits the holes I in the exten- 
sion, and a dowel S entering the holes 2 locates it permanently, 
d'he punch is shown in two views in Tig. 142, and reipiires no de- 
scription to be understood. 

When in use, a blank Q, ready to be notched, is placed on 
the index plate J, the ])in K entering one of the holes, d'he feed 
is then adjusted and the press is kept running continually until 
the entire disk is notched. Wdien the punch descends the blank 
is held securely between the pad h' and the die. d'he notch is 
then punched and the edge of the blank trimmed to the proper 
radius. As the punch rises, the metal is stripped and the index 
plate revolved one space, leaving the blank in position for the 
punching of the next notch. 

d'o change the die for punching another size, the hushing T 
is moved f(')rward or backward and the dowels (j(l entered into 
another pair of holes. Another die finished to the ])roper radius 
replaces the (^ne shown and another ])unch is also used. If 
necessary a different index plate is substituted. 

Dies for Switchboard Clifs. 

The set of dies shown in I'igs. 143 to 145 were used for pro- 
ducing clips of sheet copper, which were 
used in large numliers for electrical 
switchboards, h'ig. 148 shows the fin- 
ished clij), with a 7-32 inch hole in the 
bottom to admit a screw for fastening it 
to the ixiard. The ends of the clip were 
rounded to a 9-32 radius. The metal 
used was sheet copper 1-16 inch thick, in 
strips 7-16 inch wide. 

The first operation, that of piercing 
the hole, rounding the ends and cutting 
off the ])iece, was accomplished with the 
jninch and die shown in Fig. 143, while 
the second operation, that of bending the blanks to the shape 
shown in Fig. 147, was done with the punch and die shown in Fig. 
144. Neither of these operations requires a description, as the 
engravings show' clearly all that is necessary. 
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The arranj^cmcMit for the third and last operation, as shown 
in Ki^. 145, consists of the die (), the j^a^e plates P P to locate 
the second operation on the die, and the die block N. The 
punch consists of the holder S and the punch R, the construction 
of which is shown clearly. When in use the work. Pig’. 147, was 
placed in p(jsition on the die and the punch deseendinf^ causes 
the iw’o sides to s])rinsj^ Uj) and hu^ the punch which continues 
downward until it strikes the bijttoni, drawint^ the corners square 
and producing the shajie show'ii in log. 148. The work is re- 



moved from the punch by hand, coming off easily, the punch 
itself being tinished as smoothly as possible. 

,'i Cuttiu^^ Off and End Finisliuiij^ Die, and an Accurate Sec- 
tional Die ll'itli a Chute Feed, and lunger Stripper. 

The punches and dies shown in Figs. 150 to 157 produce the 
blank Fig. 149, from a strip of sheet tin 1-32 inch thick. The 
Idanks are assembled as in the lower view, Fdg. 149, so that they 
will be at ri^ht angles, to serve as a compartment skeleton for a 
tin chemicaJ box. 

The metal for the blanks came in long strips of the required 
width, so it was only necessary to finish the ends and cut them 
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off. The die for tliis is shown in Fip^s. 150 and 15 1. O is the 
bolster and V the die, worked out at Q to the required shape. 
U is the adjustable stop bracket, fastened to the end of the die 
and R the gage plate located as shown in I'lg. 151. 

The punch is of the usual t>pc, except that the stn])per is 
located upon it instead of on the tlie. 'I'he holder has a dove- 
tailed channel for the punch J. 'I'lii^ i)unch. after In'ing fitted to 
the die, is hardened ainl drawn to a dark blue. The stripjier N is 
located by means of the two studs L L, which screw into and 
slioulder against the face. The studs L L and the stripjier move 
up and down, the two springs M being strong enough to strip 



the metal from the punch instantly. The stripper is worked 
out to tit nicely around the punch so as to jirevent the edges of 
the stock, after lx?ing cut off and finished, from liending or burr- 
ing inward. The press in which the punch and die are used is 
tilted backward to an angle sufficient to allow the blanks to 
drop off through gravity into a receptacle at the hack. The 
metal punched is first held against the gage plate R and the end 
allowed to project a slight di.stance over the die. This end is 
then trimmed by the punch, after which, the stop-screw W is ad- 
justed to get the blank to the required length. The stock is then 
fed against it, and, as the punch descends, the first blank is cut 
off and the front end of the next one trimmed. The rapidity with 
which the blanks can be produced In this die should commend 
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the principle for the production of parts of rile type shown in 
149. 'Idle application of the stripper to the punch, and 
the use of an inclinable ])ress wherever possible, will increase the 
output two-fold without effecting the dipilication of the parts. 

h'or the second operation, that of piercinj^ the lon^ narrow 
slot H (", the punch and die are shown in I’igs. 152 to 157. d'he 




O'" 



jnercini; of a slot 1-32 inch wide to the length shown requires a 
(lie of sectional construction, as it would not only he uuprac- 
ticahle to make a solid die, hut it would he iinpossihle to acconi- 
])lish accurate results with it. .\s hy the use of this die the 
hlanks are automatically fe<l to the face of the die with jyreat ra- 
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])idity, and after heini; pierced are successively picked up to make 
rr)um for the next, a description of its construction is jiresented. 

'khe die was made lirst of a single piece, two holes were 
drilled as shown for the dowel jiins J J, and the bevel shown 
planed on the sides, allowino: one side to taper len^hwise one de- 
j^ree. The end at K K was milled down 3-16 inch from the face 
as a locating face for the feed chute R. The holes P P and Q Q 
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were drilled straij:::lU throiij^li, as were the two L I- for the 
j)late. A narrow cutter was then used to cut the die in two. and 
the inner edi^es were* linished. The^e sections I 1 were clamped 
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tot^ether lace to lace with all sides coiucidini;, and a sharp 
S([uare ed^e inillinj^ cutter was use<l to null a ll.it s(|uare ended 
channel .oi^»3 in depth throiii^h both of them at \ \, about hs 
inch lonj^er than necessary. The depth of the (.h.annels, .oif)^. 
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exceeded that reiiuired by .0065, which was lo allow ot i^rnKhn^ 
after hardening. After the notches M M h<id heiMi nulled in, as 
clearance for the stripper tintj^ers, the two sections were hard- 
ened and drawn to a li^dil straw'. 1 he face of each was 
then ground until the channel X of the die portion was 1-64 inch 
deep. The two dowels vvere then entered as shown at J J. d'he 
bolster O w'as now machined, with a dovetailed channel finished 
so that the die would drive in. d'he die w'as entered, the face 
S^round and oil-stoned and the stop fastened by the screws I> I>. 
d'he feed chute was made of ' j-inch Hal brass, with a channel 
S slif^htly wider than the blanks to he jnerced, the portion on 
wdiich the blanks were to slide level with the die face, d' T, the 
two plates for locatiiifit the blanks, are fastened to the 

bolster instead of the die. 

The punch consists of the following parts: The holder U, 
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the punch pad V, the punch X, located by the taper pins Y Y ; 
the stripj)er plate 1) 1), to the face of which are fastened the 
hat spring lingers C C, C C, and the stripper studs and springs 
]' F, F' h'. The necessary points in cojistruction may be seen 
and understood from tlie different views of the punch in Figs, 
oo^ 00 and oo. d'he small spring lingers for picking up the 
blank after piercing are made from light Hat spring steel and 
are bent to the shape shown and located on the stripper plate. 
The ends of these fingers i)roject beyond the face of tlie stripper 
far enough to allow of tiiem, when the punch descends, to be 
forced upward, encijuntering the blank anel then slipping under 
it, and as the punch rises they carry the blank with them, and 
as the i)ress is inclined it falls off at the back. 

When in use the punch and die are set up in the press as 
follows: The press is tilted backward and the die bolster O 
fastened to it by bolts through the ends, so that the mouth of 
the feed chute R will be directly in front of the operator, and 
slanting downward toward the back of the press. The punch is 
then set and the chute lilied with iilanks, the first one resting on 
the die between tlie gage plate T T and against the stop-plate 
L, the next against the end of the fir.st and so on up the chute. 
As the punch descends the stripper holds the blank tightly to the 
die face and the two spring fingers C C, C C, slip under it. 
As the punch begins to rise the blank is stripped from it by 
the stripiier plate I) D, and it is raised from the face of the die 
by the fingers C C, C C, and as the punch reaches its highest 
point the blank slides off at the back. 

Using this die the press was run at a high speed, and the 
blanks were pierced as rapidly as the operator could feed them 
into the chute, d'here is a large variety of second ojieration 
work which can be ])roduced rapidly, accurately and at a min- 
imum of cost by dies of this design, with ]nmch, stripper and 
spring fingers for removing the blank. The face of the piercing 
punch Z is sheared so as to relieve the strain on it as much as 
possible. 

The twenty-four dies shown and described in this chapter 
should suggest to the practical man a large variety of work for 
the production of which they can be adapted, and we will 
now turn our attention to the class of sheet-metal tools which 
are next in order of prominence and which come under the 
head of ‘T3endiiig and Forming Dies.'’ 



CHAPTER V. 

BENDING AND lORMINC. DIES AND FIXTDRFS. 

Bending Dies — Simple and Intricate. 

In tools for the ordinary ])en(linf( of sheet nietal parts it is 
necessary to combine simplicity in desip^n with durability and 
cheapness ; and one of the things that makes a die-maker valu- 
able is his ability to devise simple and effective means for 
producing in the fewest number of operations the article re- 
quired, and constructing the tools so as to allow of their being 
set up and operated by unskdled help. Very often it is ])Ossible 
to design a die that will accomplish in one operation that which 
usually requires two or three to produce, being, of course, of 
a more complicated and accurate construction and recpiiring 
more skill and intelligence to (q)erate. On the contrary, it is 
often preferable to increase the number of operations (by adopt- 
ing simple methods) in dies that will stand rough usage. The 
bending and forming dies illustrated and described in this 
chapter are of both classes. 

Dies for Making Large Safety Pins. 

In Figs. 159 to 162 are shown a set of dies and fixtures 
used in the manufacture of the universally known “safety’' 



FIG. 158.— LARGE “SAFETY” PIN. 
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pins, and the ones produced by the particular set of tools Here 
vsliovvn are of the lar^a\st size made, as shown in hi^;. iScS. The 
])in C(Risists of two parts — the head, or shield, which is blanked 
and drawn from sheet brass, and the t)in pro])er of brass wire. 
The number of operati<ais re([uired to produce pins of this 
size — which, by tlie wav, are used i)rincipally for horse blankets 
— are. seven : 'The blanking of the piece for the head, the draw- 
ing and forming of it, the cutting 
and pointing of the ware, the bend- 
ing of the end which is fastened in 
the head, the forming of the spring 
j)orlion, the w'iring and fastening of 
the pin within the head, and, last, 
the closing down of the head so as 
to make the t)in “safety.” The 
means used and the manner in 
which all this is accomplished can 
be clearly understood from the cuts, 
and very little description is neces- 
sary, except as to the methods of 
constructing some of the tools. 

Imr the first operation — that of 
punching out the blank for the 
head — the punch and die shown in 
h'ig. 130, Chapter IV., are used. 
The second o))eration, that of draw- 
ing and forming the blank as shown 
in Jog. 158, is accomplished by the 
drawing die, log. 159, the construc- 
tion and action of which will be un- 
derstood from the descri])tion given 
of “Drawing Dies” in a chapter 

The operations on the pin portion are three. The wire is 
straight and 10 inches long, and is required to be pointed at one 
end and bent to conform to the radius of the inside of the 
head at the other. The first operation, that of pointing and 
cutting off, is accomplished in the screw machine, the pointing 
being done with a special box-tool. The second operation, of 
bending the end to the shape shown at the end, is done by means 
of a simple punch in the foot press. The last operation on the 



further on in the book. 
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wire is to bend and form the sprinj^ ])ortion as shown at K. 
This is accom])lis]ied In- the fixture shown in the two views, 
Fi^. 160. The bent end (] of the wire is entered and located 
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to gage wntliin the plate I, with the length of wire lying be- 
tween the pins J J and against the forming horn K. I'he wire 
is formed around the horn as shown m the two views. Idle 
inclined surface of the body H is 
necessary, so as t<_) have both ends 
of the wire in line with each other 
when fastened wdthin the head. 

This fixture is used in the vise, 
gripping it at () as shown in the 
end view\ 

ddie next ojieration is that of in- 
closing the end (1 of the jiin within 
the head. This is done in the foot 
press by means of the tools shown 
in Fig. 161, and as the sketches 
show clearly the manner in which 
it is accomi)Ushcd very little de- 
scription is necessary, V is the 
die, of tool steel ; W the locating or 
gage plate for the work, and X the holster <ir die block. The 
punch consists of tw'o parts — the holder F, of cast iron, and the 
punch Q, of tool steel. 

The last operation is the closing in of the head of the pin 
so that the points S will act as a guide for opening the pin. 
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TK). 1C2. — EAST OPERATION. 


This operation and the simple tools used arc shown in Fig. 162, 
and require no description to he understood. 

Forming a Funnel Frulcd Tube. 

The dies shown in log. 167 and one of the construction shown 
in Figs. 1 18 and 119, Chajiter IV., were used to form a blank 
of cold-rolled sheet steel .048 inch thick to the sha})e shown in 
the two views, logs. 164 and 165. The finished piece was used 



FIG. 163. FIG. 164. FIG. 165. FIG. l66. 


SUCCESSIVE OPERATIONS IN TUUE MAKING. 

as a funnel on a box-nailing machine, the nails entering at 
the opening at the top and dropping into a tube at the bottom. 
The piece was to finish to 4% inches long, in the shape of a tube 
13-32 inch in diameter starting from the Ixittom. There was 
also a flat surface at the back at D i inch long and 13-32 wide, 
to keep the funnel from shifting when in place on the machine. 
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There were two liii^s at A to act as a t^a^e in setting: it to 
the proper height. I he upper part was formed in tlie manne r 
sliown, with an open space in front and two win^s extendinj; 
out. 

Tlic construction and u^e of tlu* <lics us('d to accomjilish the 
desired results can he understood from the engra\nij^s of llu' 



forming" dies and the diagrams of the blank and its forming 
show'll in Figs. 163 to i6f). Fig. 163 shows the blank as |)unched 
in a plain blanking die, l^'ig. \()() the result of the first forming 
operation, and Figs. 164 and 165 the result of the last operation. 

The manner in which the bending and forming of this 
funnel is accomplished and the tools used, should suggest simple 
means for the forming of a variety of work. 

Bending Dies for IFire Lock Clasfs. 

One of the uses to whicli forming and bending dies are 




134 


DIES, THEIR CONSTRLCIION AND L'SE. 


often put is the j)ro{luction of bent and formed wire parts from 
eitlicr slender or heavy stock. As an instance of what can he 
acccjinplished in the Ijcndinj^^ and forming of com])arative]y heavy 


T 



I'HE 169. i~(). 


Stock in two operations hy tlic use of simple dies, we show in 
Fil.,0 ifkS a leii^tli of wire and the result (d* two operatiiais on 
it in Fm; and 170. 'I'he stock used was 5- if) thick llessemer 

rod, and the ])arts as linished waie used as clasps on patented 

1(X'KS. 



Before start inj^ on the dies it was necessary to determine 
the exact length of wire reipiired. As showm, the die for the 
first operation is made so that the hendinj^ of the work will he 
progressive. The liolster J was first planed and two srpiare- 
bottomed channels let in crosswise for the pieces P P. These 
pieces were of tool steel and w’cre worked out and finished to 
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tlic shape shown — that is, to a muij^ fit within the channels in 
the bolster and with about x)oj inch surplus stock on the inside 
face of each. The tops of these i)ieces had a halt-round j^rtH)\e 
let in at S to act as locatini; points for the work. Holes were 
let into the back for fa'^temni; screws (JO, two to each. After 
these hole^ were tapped and a hole let into one piece for the 
stop-piece screw^ R, the pieces were hardened and tempered, 
leavin^^ the portions which were- to do the bending very hard 
and the rest a blue. The ])ieccs were then fastened in, and the 
inside face of each ground until the distance bctw'cen them was 
exactly as reciuired — that is, the same as between the points V 
Fyt;. 169, after the first ojieration. 

For the jiart ( ). which is the bending’ die jiropcr, a piei’c 
of well-annealed tool steel "s inch wide was planed and ^(inarc’il 
and the ends finished so that it would tit niccl\ between Pl\ 
as shown. 'This part () was then clamped to the face of the 
bolster restinit between the jiieccs 
V P and the two holes for the 
stripper screw'S LL were let in. 

'Fhe piece () was then removed 
from the bolster and the forminiLt 
and bending' face finished to 
templet, first in the shaper and 
then with a tile, all points as 
smooth as possible, ddie two 
holes A1 M were tapped, and 
the die W'as hardetied and only slii^ditly drawn. 'The stri])per 
screw' holes in the bolster were then counterbored to admit tbe 
strip])er sjirinps X X. The springs had to be very stiff, to 
allow' of the ])roj[tressive liendiiiiLj' and forminj^' of the work. ;\ftc*r 
polishing all w'orkiipcf l)arts and surfaces and fastening on the 
stop-plate R, all parts were assembled and were ready for the 
punch. 

The holder A is of cast iron. After turninj^ the stem to 
fit the hole in the press ram, a hole ]> is bored completelv 
through it, tapping it at the upper end for the stripjier sprint: 
adjusting.:: screw I. The punch I), of tool steel, is first jdaned, 
fitted to the holder A, driviipc^ tightly into the dovetailed channel 
in the face, and left loni^ enou^di for fittinj^ it into the die. The 
punch is driven into the holder and the holes are drilled and 
reamed for the two taper locating pins XXX. The center for 
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the hole for the stripper screw E is then located throuj^h the 
hole H in the stein of the holder, drilled and reamed. The lo- 
calinj^ jiiiis are then removed, the jinnch driven out and the 
square channel for the stripper (i milled in across the face. The 
face of the iiunedi is then finished to fit the die and polished. 
It is then set up in the millinp;- machine, and, by usin^if a butt 
mill, the cutting'- ed^es of which are of the same radius as that 
of the stock to he bent, a j^^roove H 11 milled into the face 
and the ends in dejith the same as the di.uneter of the stock to 
be bent. This channel is then finished smooth and symmetrical 



at all the corners and ani^les with a rifller and polished with 

oil and emery to as j^oocl a finish as possible. The ])unch is 

hardened at the bending face and the ends, and tempered to a 
very light straw. 

The stripper G, of tool steel, is made and fitted to the slot 
in the punch face and finished with a groove in the center to 
coincide perfectly with the one in the punch face when resting 

in the bottom of the slot. A hole in the center is tapped for 

the stripper screw E, the spring E is made and also the adjust- 
ing screw I and all parts are assembled. 
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The of wire to ho heiit is rented in the locatinp^ grooves 

SS and end\va\s ai^aiii'st the stop plaio R, riio punch is sot 
to just bottom in the die. As it doNConds the ton''ion of the 
springs X X is sufficient to allow of the angular hending being 
accomplished without the die descending. As the face of the 
punch ‘^trikes the die () the ends ot the wire are bent u[) into 
the grooves 11 If in the ends of the punch, which continues lo 
descend until the die strikes the bice of the bolster. As the 
punch rises the die rises with it. and the W(^rk clings to the 
])unch until it has risen abo\(.‘ the <he tace, when it is stripped 
b\ the stripper (r, and, as the jircss is tilted, it drops olT the 
die into a receptacle at the back of the press. 

I'or the finishing operation the punch and die shown in log. 
173 used. 1 he die is finished trom a good-sized solid block 
of tool steel to the shape shown — that is, to dovetail into the 
bolster at le b. and the jiart ('(J finished to temjilet, rounding' 
off the corners, as shown, with a groove along the toj) faces at 
1" F as locating and centering points for the work. A stoji-platc 
fastened at one end of the bolster acts as an endwise locator, 
d he die is hardened an<l drawn, driven into the bolster and 
located by the set screw' II. The construction of the jiunch 
reijuires no description. The jiunch and die are set up in the 
relative tiosilions shown, the work is located within the groove 
1' and against the stoji-plate 1). 'Flic jiiinch strikes the work 
in the middle and bends it into the dii*, wbieb. causes the ends 
to spring up and form around the punch, the emls coming 
together tightly at T, b'ig. 170. As the punch rises and the 
work wu’th it, it is stripped otT by hand. 

These two dies were designed for the production of parts 
which were reijuired m large quantities, and we believe they are 
both in design and construction about as substantial and simple 
as could be devised, as the woik is produced in exact duplication 
and free from marks or bruises, and results are attained in two 
operations which, as a rule, require three to produce. 

A Bcndin^^ Die [or Wire Staples, 

In Figs. 174 to 176 are shown dififerent views of a punch 
and die for bending staples of Stubs wire, so that they can be 
entered into reamed and accurately spaced holes in a separate 
piece. As the holes into which the ends of the staples w^ere to 
be entered were reamed to the exact diameter of the wire, it was 
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necessary to employ accurate and reliable means for the bending, 
d he ])unch and die shown was constructed to accomplish this 
result, and the results attained were in every way satisfactory. 
1 he staple as linislied and i)ent from the straight wire is shown 
in lug. 177 . 'rile first part made was the the X, which was of 
tool steel finished to the length and height shown, anti in widtii 
to exactly the same as the distance between 
the inside edges of the holes into which the 
staples were retpiired to lit. To get this exact 
distance, the following method w as adtipted : 
A ])iece of Stulis w'ire of the same diameter as 
the holes w-as forct'd into each and allowed to 
])rojtct out about ' j inch. I'he distance lie- 
tw('en them was then secured by means of a 
1 Irown-v'sharpe “\'ernier” cahiier, getting the 
exact distance. 'The holes for tlie dowel jiins, 
and screws for fasteniiiir the gage jilates 
() (d to the face of the die. were then let in. and also the holes 
for the screws i*. '('he die was then hardened and slightl) drawn, 
after which it was located and fastened within the holster, as 
shown, Iw the screws 1 * 

'idle ininch |)ro|)er. as shown in the cross-section view, \\as 
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rio. 177. — STAPLE. 


made in three parts, of which those at the sides G G are the 
"benders” and A the “sizer.” 'Fhe jiart A w'as finished at 11 to 
tit the ram of the press, while the "sizer” portion w^as finished 
in width to the exact width of the die. A hole was bored 
straight through the punch for the stripper E and spring C, and 
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tapped at the iip])er end for the sprint^ adjii’^tiiii^^ screw 1 ). A 
slot was let into the su e of the stripper to admit the jioiin (d 
a small set screw, as sIkami. d'his was to ]'>re\cnt the strijiper 
from tiiriimg’ while the punch was m action. A L;ro<>\e was 
let into the face (^f tlie stripper stud and aN(t into the “si/cr ” 
at h., m depth the saiiie as ih.c diameter of the wire to he heiit 
with the bottoms roimdetl to the same radius, 'llu' two skU- 
pii'ces. nr “heiiders,” were then ma<le of tool steel and tiiiished 
S([uare and smooth on all sides Holes were drilled through 
them and the “sizer ’ A, to admit the holts 1 1 and the dowil 
pins K and L. (Irooves were then K't into the inside tau's ot 
the “heiulers” at II. in depth so that llu‘ wire when heiit would 
fit snui;ly within and hetweeii them and the sides ot the die 
d'hese oroo\es were la])pe«l sin<ioth and rounded at tlu‘ lace ol 
the “henders” so as to not scratch the wire while heiidiii-'. 
d'he “heiidei's" were tluai luirdcaied and drawn to a h;;ht sii,i\, 
temper and the parts assemhUsl :us shown. 

d'o operate the die, the hoKter is fastened to the press ar 1 
the ]uinch lined up with it h\ seitim; it on tlie die- witli tlu* 
“henders" over the slde•^ and then I'asteninL; it. d'he stroke 
of the ])ress was then ‘^et so that the “si/er" w<tuld just touch tlie 
face of the die when the ram had reache<l the full len.ydh (d ils 
stroke. 1 he w'ire was then located on the die face, as shown 
in the sectional view and heiit and finished to the shape slmwn 
in I'iij;-, 177, As the punch rose the stripper E forced the linislu d 
work from the jiiiiich. 

1)V the Use of a punch and die of the construction show 11 
and described herein, wire can he l'(.nt to exact dimcaisious, and 
each ])iece produced will be an exact duplicate of the one j^re- 
cediipct it. riie i^roovcs in the benders should be tinislual ver\' 
smooth, as it is necessarv to do this, in oialer that the wire 
when bent shall present a smooth and shinin;^’ apjiearance. When 
this is done, no difficult v will be encountered in eiiteriiijc;’ the 
])rojectin^^ ends of the stajiles within their resjxetive holes, 
d'he “benders" should be lelt as hard as jiossible at all wearim^ 
jioints, as the bendiiii^ of the wire is aj)t to wear them consid- 
crablv when they are drawn to a temjier .above a lij^dit straw. 
W ben the ])rojectin£:^ ends of the staples are required to be of 
a length cxceedini^ one inch, all jiarts of the ])unch aiifl die 
should be left with excess stock at all points wliich arc required 
to be finished. Thev should then he hardened, after which they 
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can be lapped and ground to the exact size required. By con- 
structing Ihcni in this manner all possibility of error in size 
will liave been overcome and the work produced will be perfectly 
intercliangeable. 

yin AulonuUic Il’irc-Jhiidiiii; Die. 

In logs. i8i to 183 are shown views of a wdre-bending and 
forming die which, although of a ratlier intricate design and 
expensive construction, produces results in one o[)eration which 
W'ould by simpler means necessitate two or more to accomplish. 
This die is used to bend and form the wire handle A of the 
metal bottle stop|)er sinnvn in I'igs. 178 to 180. The handle 
was made of round l)rass rod, j/x uich thick, cut into 3Bx-inch 
lengths and the ends turned down in the monitor, leaving s([uare 
shoulders as shown. 

In the punch, A was the holder, a machine steel forging 
turned and tinished with a hole straight through the shank to 



admit the stem C of the forming ])unch. It was als,) counter- 
bored, as shown, for the spring D and then milletl across at IT 
The forming punch B wais of tool steel, first turned so that the 
stem C' would fit the hole in the holder, and threaded for the 
two adjusting nuts shown at the top. It was then chucked in 
the miller and the forming bending face milled and finished to 
templet, and the up])er jwrtion milled llat on the sides to fit the 
channel in the face of the holder at IT The inclined faced studs 
F F were then got out and finished, as shown, and let into the 
holder in the relative position shown. The forming and bend- 
ing punch was i)olished and hardened and drawui to a blue at 
the back. The spring D was then made from heavy steel wire; 
the parts assembled, and the ]nmch was complete. 

The die consists of the bolster (I of cast iron, planed and 
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milled to the shape shown and dovetailed to admit the two 
forming slides H H and the gihs K K. It was also milled 
straight across to admit the die J, which was of tool steel, 
worked out, finished and hardened, inserted and held in posi- 
tion by the flat-head screws N N. The slides H were of tool 



steel, worked out to the proper shape and fitted to an easy sliding 
fit within the lx)lster. They were inserted and set in the proper 
position and the holes laid out for the inclined faced pieces I I. 
The holes were drilled and the slide hardened at the forming 
faces. The pieces I I were of tool steel and finished, as shown, 
with a hole drilled through each for the adjusting screws M M ; 
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they were fore'ed into the holes in the slides. After* the slides 
were put in j)osition and the gibs K adjusted by the screws L L, 
the stop-pins 3 3 were made and riven into the lx)lster and 
filed hack until the slides would come hack just the distance 
recpiired wdien drawn by the springs shown on each. 

We neglected to state that a half-round grcxive w^as let into 
the top of each slide, as a form or seat for the work to locale 
in. After all parts were assembled, as shown, the ])unch and 
die were set up in the press and the work 2 placed in position 
as shown, the screws adjusted correctly, and the press step])ed. 
"file ])unch descends, striking the work in the center, and causes 
it to spring uj) and hug the sides of the ])unch, which, continu- 
ing down further until within inch of the bottom, when the 
inclined faced jiunch studs and the die studs come in contact, 
causing the forming sli(k“s to move inward, the punch continu- 
ing down until the work is entirely formed and finished. As the 
punch ascends the springs carry the slides back to the stoi)-pins 
3 3, and the work is removed from the punch by hand. The 
spiral spring 1) in the ])unch is to allow the forming punch to 
remain stationary while the work is being formed at the sides 
by the slides. 

Cutliii^, Perforating and Shaping at One Operation. 

I'ig. 184 shows an open back press equipped wnth dies for 
cutting, jierforaling and shaping at one and the same handling 
the lock-cases used on satchel frames. It will be understood 
from the engraving tliat the operator pushes the metal strio 
into the die against an automatic finger gage, which permits 
of running the i)ress continuously. After the piercing and punch- 
ing, wdiich arc done in a double die, the blank is automatically 
moved sideways into the forming die, which finishes it and drops 
it out of the jiress at the rate of about 60 to 80 a minute. Presses 
of this type equi])pcd with the “punch feed” and “finger-gage’' 
are used extensively in the manufacture of belt hooks, tobacco 
tags, staples, etc. Sometimes a roll feed is used in addition 
for feeding in the stock. 

Blanking and Stamping in a Press leith Automatic Slide Feed 
and Ejector. 

The engraving, Fig. 185, illustrates an inclined press fitted 
with a blanking die set in front of a stamping die for making 
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FIG. 185.— INCLINED PREvSS WITH SLIDE FEED AND EJECTOR, 
EQUIPPED WITH A PLANKING DIE AND A STAMPING DIE. 
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covers for key-Dpening- sardine bbxes. The press is set on 
inclined legs and the blank naturally .drops hack to the stamp- 
ing die through gravity, but a cam^actilated slide fe^d is pro- 
vided to insure its proper locating oii the stamping die, from 
which, after iK'jng camped, it is automatically ejected by a 
device not showm. Articles of this general character may be 
cut from the strip and stamped at the rate of ^lx)ut 50 to 60 
pieces a minute. 

Tico Bending Dies for RJat fftock. 

In Figs. 186 and 187 are shown two bending dies for bend- 
ing and forming the sheet steel .pierced blank shown in b'ig. 
188 to the shape shown in Fig. 190. As the engravings show 



FIG. 186. — BENDING DIE FOR OPERATION, FIG. I89. 


clearly the design and construction of l)oth dies no detailed 
description is necessary. The first operation is the l^ending of 
the blank to the shape shown in h'ig. 189, with the four wings 
B II 1> B bent to an angle of 45 degrees with the sides K and 
the top A A. The punch and die used arc shown in Fig. 186. 
The blank is placed on stripping plate S, and located by the 
two gage pins T T entering, into two of the pierced holes D 



FIG. 1 88 . —BLANK. 


FIG. 189 —FIRST BEND. 


point before it bottoms at K. M M M M are the punch portions 
for bending the wings, and QQQQ the di^portions for the 
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same. The appearance of the work after passing 
(lie is shown in Fig. 189. 

h'or the finishing operation the die, Fig. 187, 
work being located at W W and as the punch 
descends it is formed into the die at V \\ which 
causes the ends of the work to sjiring up and 
hug the ])unch at X and Z, the result being the 
shape shown in h'ig. n>o. .\11 wearing .surfaces 
of both punch and die used for the two opera- 
tions are draw-filed and polislu'd smooth, after 
w'hich they are hardened and drawn slightly, 
leaving them as hard as possible w'ithout danger 
of cracking. The manner of fastening the 
])unches within the holders by dovetailing them 
is far preferable and more reliable than by th,* 
use of screws. 


through this 
is used, the 



I] 




.k 

i, 1^ 

^Lj 


% 


I'lG. 1<)0. 
SIAOND in:NI). 


Jn .Ititoniafic Slide Porming Die [or a Sheet Metal I'etntle. 

The punch and die shown in lugs. 1(92 to 195 are used to form 
the sheet steel blank produced m tbe die shown in I'l^s. 79 
and 80 Chapter 111 ., to the shape shown in Jog. 191. \s this 
punch and die is of a rather intricate and elaborate t\])e, and 
as there are a number of practical points m its construction 
which are es.sential to the successful production 
otjthc work, it is of sufficient interest to warrant 
a detailed description of its principal working 
parts. 

The punch and die as used w'hen in operation 
are shown in l^ig. 1(92, which show's a Icjngitudi- 
iial cross-section of each, with the blank in posi- 
tion for forming. The die consists of a heavy 
cast iron bolster R, which is finished with a 
dovetailed channel running dow'ii its entire 
length, and with a central channel at right angles to 
the first to admit the forming die N. d'his die is of 
tool steel and is shown in a ])lan view — as are all the other 
working parts of the die — in hdg. 193. It is finished on the 
face in a half-circle of the radius to which the blank is to be 
formed, and has two narrow slots sunk in it to accommodate 
the wings of the blank, as shown at X. It is harclcned and 
drawn and ground to a nice fit in the channel. Refore hardening 
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FIG. I9I. 
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a hole is let into the center of the bottom to accommodate the 
adjustinj^ stud V, I'ig. 192. A hole is drilled straight through 
the bolster at this point and enlarged and tapped at the back 
to admit the spring case screw T and tlie spring S. Ry using 
these parts as shown the tension of the spring can be regulated, 
as can the height of the punch N also. 

The two forming slides K K are of flat tool steel of the thick- 
ness shown and are finished in the following manner : A piece 



FIG. 192. — DIE FOR FORMIN(', A SHEET METAL FERRULE. 


of steel, long enough to form both slides, is first ])laned all over 
and fitted to the dovetailed channel in the face of the bolster, 

fitting it tightly. It is tlien strapped to the table of the milling 

machine, with the sides at dead right angles with the cutter, 

and a half-round groove of exactly the same radius as that in 

the face of the die N let in, using the graduated dial on the 
table feed screw to get the correct depth, and feeding very 
slowly with a good flow of oil on the cutter, to get as smooth a 
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finish as possible. This done, the forminp^ cufter is removed 
and a sharp saw 3-32 inch thick ^uhstituted in its stead, setting 
it in the dead center of the half-round groove in the work and 
feeding it through to within a shade of the table of the miller. 
The work was then removed and the two sections separated, 
d'he faces of each were then finished aiui polished, d'his method 
of finishing the forming faces of the slides insured their align- 
ment with the forming portions of the die, and with each other. 
The angular inclined cam portion in each end v\as finished as 
shown at 1 I, to templet, finishing the faces to an angle of 25 
degrees with the slide face and polishing them as smooth as 
possible, d'he slides weie hardened at the working surfaces 
and drawn to a light straw, having the remaining portions soft. 
The construction of the remaining portions of the die reituires no 



description as they are simple and are shown clearly in the 
engravings. 

The punch, as shown in big. 192, consists of seven jiarts — 
the holder, or body H, forged from mild steel, the two slide cams 
J J of tool steel, the forming punch K of the same material, 
the punch stud F, the adjusting nuts E, and the spiral spring 
G. The holder H after being chucked and faced, and the hole 
for the spring G and stud F let in, was strapped to the lathe 
face-plate and the stem trued with the hole, then turned, as 
shown, and the back faced. It was then set up in the miller 
and the sides and ends milled, and a channel let into the face to 
admit the forming punch K. The finishing of this punch was 
a nice milling job, as it serves when finished as the punch for 
forming the bottom of the blank and also as the horn for the 
sides. The method of finishing was as follows : A piece of 
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annealed .tool steel, large enough all over to allow of finishing 
it to the shape shown in Fig. 194, was first centered and placed 
on the lathe centers and a narrow shoulder turned at each end 
in diameter exactly one thickness of metal less than that of the 
die. We now had two reliable points to work from. The punch 
was then set up on the miller centers, jacked up from the bottom, 
and the j)ortion D finished with a narrow mill to the same 
radius as the ends before mentioned, 

! finishing the punch in a perfect radius 
to within 3-64 inch of each side of the 
center, and ending in a stout wall at 
the back C, running out and ending 
I in a fillet as shown. It was necessary 

to Iiavc tlus wall at the back, because 
of the frailness of the central wall B. 
PUNCH moving the i)unch around on the 

miller centers and locating and fasten- 
ing as required, the back of the ])unch was milled true with the 
circular face. d1ic punch was then held in the miller vise and 
the sides milled to fit the channel in the holder, finishing both 
sides equidistant from the center of the punch face. As will be 
seen, this was alxnit as accurate and exjieditious a method of 
finishing of the punch as could l)c adopted. The circular portion 
of the punch was then draw-filed, taking off all high spots, and 
giving the surface a perfectly symmetrical appearance. The two 
ends were then milled down and squared with the back and sides, 
the hole for the punch stud V let into the center of the back 
and tapped, and the punch hardened, polished and drawn to a 
dark blue and laid aside until the other portions 
were finished. The construction of the other parts 
of the punch and die can be clearly understood 
y Y from the engraving without a description. 

/ \l The action of this punch and die may be under- 

FiG. 195. stood from Fig. 192. The blank is placed on 
GAGES. shown at M, and the punch set. 

As it descends the blank is formed into the die N, the 
spring S being strong enough to allow of this being done 
without moving the die. As the punch forms the blank, the 
die descends until it bottoms. The forming punch row remains 
stationary, and as the holder continues to descend the slides 
commence to move in, by means qf J J, until the sides of the 


FIG. 195. 
GAGES. 
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Llank have been formed around the punch, and the face of each 
slide presses ti^hth against tlie wall I>. As the punch rises 
all parts return to their respective positions, and the finished 
work is slid off the punch In hand. 

When dies for producinj^ work of this type are desif^ned 
and constructed in this manner, the results will he all that can 
l)e desired. They will work well and rapidly and. w-hat is 
more, turn out the maximum amount of work before re(iuirinpj 
repairs. 

Press Zi'ith Automatic Dczicc for Tube Formiire:. 

I'ig-. lijC) shows a press e(iuipped v\ith lateral slides and mov- 
able mandrel for forming sheet-metal tubes in one oi)eration, 
forming' a tube 8 inches lon^, either straight, taper, round, oval 
or s(juare. at one bknv. The toj»^^lc slides, which operate from 
rip^ht to left, are cam-actuated and easily adjusted for dilTerent 
shapes. 'I'he mandrel, over which the tubes are formed, fir^t 
descends upon the lilank, bendinj.!^ it into a I' shape and carry incT 
it against the lower die, whereu])on the forming tools attachcil 
to the lateral slides comj)kte the ojieration. Presses eipiipped 
in this manner are used extensively in the manufacture of bicycle 
])arts, such as hubs, pedal centers, etc., also spouts, penholders, 
small can bodies, either round or scptarc. 

Bcndiiiie; and Panning Dies for Round Work, 

The dies here shown and described are known as circular 
bending and forming dies, and are very suggestive of wa>s and 
means for upsetting and forming the edges of circular-drawn 
shells into a variety of difficult shapes. The piece of work shown 
here in the different operations, running from Fig. 197 to 203, 
was used as a part of a patent fruit-jar cover. The first opera- 
tion, big. 197, was to blank and draw a shell of the size and 
shape required. After this it was necessary to upset, bend 
and form the u])|)er edge to the shape shown in Fig. 200, for 
which three operations were necessary. 

The first, Fig. 198, w^as to n])set or start the upper bend. 
The punch and die are shown in Fig. 204. A, the bolster, is 
of cast iron and B the die, for holding the shell, of tool steel. 
The construction of the parts of both punch and die can be 
clearly understood from the engravings. The metal used for 
the shells was sheet tin .01 inch thick. The shell C being placed 




FIG 196. — A PRKSS EQUIPPED WITH LATERAL SLIDES AND MOVA- 
BLE MANDREL FOR FORMING SHEET METAL TUBES IN ONE 
OPERATION, FORMING A TUBE 8 INCHES LONG, EITHER STRAIGHT, 
TAPER, ROUND, OVAL OR SQUARE, AT ONE BLOW. 
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in the die B, the puncli desccndinf^^ causes the cdg^e to collapse 
to the shape shown in Fig^. i(j8. 

For the next operation a bolster 11. which would answer 
for all the bending operations, was made as shown in the cross- 
section in Fig. 205, with a plan of it in I'ig. 210. It was first 
lx3red 34 i^ich deep to just fit the outside of the shell at J J for 
a gage point in setting the punches, and then planed on the 
top and the two gibs F L finished and each fastened by three 
screws, as shown. A slide M of flat cold-ndled slock was then 
fitted to slide freely within L L and to locale itself against the 
stop K. It was bored (^ut to just strip the work from the 
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BENDING ROUND WORK. 


punch, the round-head thumb-screw being used as a handle to 
slide it back when locating the work, i'he action of the punch 
and die for this operation is plain, as shown in big. 205. 1 he 

punch G is worked out and finished to templet to the shape 
shown at K, and hardened and polished. In descending the 
central portion projects further, and enters the shell 1 before the 
forming commences, thereby holding the outer edge while it is 
formed and bent to the shape shown in Fig. 199. Ihe operation 
of finishing the upper bend was done by the punch X, big. 206, 
tapering slightly, as shown, entering the work and gradually 
forcing it inward and finishing the bend as shown in Fig. 200. 
The upper bend finished, we were ready for the lower, which 
required three operations to complete it. 
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The first was to blank the hole in the bottom, as shown in 
201, which was done hy the jinnch and die shown in Fig. 
207. T is the bolster, U the die, inserted at T and held down 



FIG. 205. — SECOND OPERATION. 


by the gage plate V, which is located on the face of the bolster 
in a recess sunk true with tlie die. The w'ork W is shown ju>t 
fitting within Y. The punch X is the ordinary blanking punch, 
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equipped with the s])ring rubber Z, a stripping plate ^ , and O O 
tlic two screw*^ or studs for the ])late t(^ move on. 1 lie hhinkiiiij^ 
punch descends and punches the hole, and as it rises the jilate ^ 
strips the work from the punch. 



FIG. 206.— THIRD OPKUATION. 


The first iieiid is shown in l*i^" 208, the punch taiierin^^ 

sufficienth to allow it to enter the hole in the work Q whik* 
the taper part forms it to the shape shown m k'ijj:. 202. d'he 
next and last operation is shown in Fig. 208, the punch, taper- 



FIG. 207.— CUTTING THIC HOLK. 


ing slightly and then left straight, descending and finishing the 
l>ending and leaving the work as shown in Fig. 203* 

It was neces.sary to have some means for setting the punclies 
central with the work, and to do this the piece. Fig. 21 1. was 
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made, the upper part fitting around the punch and the lower 
part in the recess J J in the bolster. This proved an easy and 
reliable means of locating them. In making the punches, tem- 
plates were necessary in order to get them the proper shape 
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and size, as in work of this kind it is very easy to start a 
wrinkle, which increases w'ith each operation and spoils the 
work. All the working parts must be weW finished and polished 



KIG. 209.— SIXTH OPERATION. 


and left very hard, as the bending of sheet metal in this manner 
wears the punch rapidly. 

Although the w'ork looks simple enough, considerable skill 
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is required with the hand tool to get the proper shapes and sizes, 
first working down, and then trying and casing the tight spots, 
until the exact shape required is produced. 

Of two styles of bending round w'ork the one here descrilicd, 
that of decreasing from a larger diameter to a smaller, is easier 
than the other. 1 his form of bending is used quite extensively 
in the manufacture of tinware and metal lamps, and it is sur- 



FiG. 210. FIG. 21 1, 


prising the variety of work and the symmetry of form that is 
attained when the simplicity and cheapness of the tools used 
are considered. The extensive use and improvement of such 
tools has been the chief factor in the unusual cheapness of sheet- 
metal w'are, as formerly all this was done by sjiinning. The 
adoption and use of such tools has also increased the usefulness 
of the die and toolmaker. And so it is in all lines of sheet- 
metal work, the power press being used to-day to accomplish 
results that were not thought possible a few years ago. 

Bending and Closing-in Dies for Round Work. 

The punches and die shown in Figs. 216 and 217 are of a 
type in general use for bending and closing- in the rim of a 
drawn shell. It is of a type which is adaptable (w'ith slight 



FIG. 212. FIG. 213. FIG/214. FIG 215. 
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chanp^es which readily become apparent) for a considerable num- 
ber of different shapes in bending and forming round work. 

As can be seen from the engraving, this particular punch 
and die are used for joining the two drawn pieces, Figs. 212 and 
213; that is, enclosing the drawn shell, Fig. 213, at BB within 



Fig. 212 at A A, first starting or upsetting the edge A A as 
shown at C C, Mg. 214, and then finishing it as shown at D D, 
log. 215. Although these tcxjls are of a very simple design, it 
is necessary to exercise care in the finishing and sizing of the 
parts, as, wherever a good job in the product is desired, close 
and good work is necessary in the tools. 

Foot Presses ami Outfit of Dies for Produciui; Five-Gallon 
Petroleum Cans. 

In Figs. 218 to 223 are shown a number of foot pow’cr presses 
as ecpiipped with punches and dies for the different operations 
necessary in the production of five-gallon petroleum cans. As 
the half-tones show clearly the construction of the dies and the 
manner in which they are located, fastened and used, no descrip- 
tion will be attempted. 
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FOOT POWER PRESSES AND OUTFIT OF DIES FOR PRODUCING FIVE-GALLON PETROLEUM C \NS. 
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A Double Crank Press and Out fit of Bendin^e, Dies. 

The press shown in Fip^. 224 is a doiihle crank press and 
the “horns” and “forces" uitli which it is etpiipped are used 
for setting down the inside corner seams of even bodies. I’resscs 
of this ty])e and fixtures of the class shown are used to the 
best advantage for operations in the manufacture of heavy 
j)ieced iron ware, such as setting down lock seams on very 
heavy stock. 

A Pick-Ryc Fonniny Press with Dies in Position. 

The press shown in h'ig. 225 with a set of dies in position is 
used for the manufacture of such articles as hammers, axes, 
])ick-axes, adzes, mattocks, hoes, etc. A series of dies of the 
t\pe shown is set side by side, and the article is forged in 
one or several heats by parsing it through from one die to 
another. The slide or ram of the press can he cjuickly and 
accurately raised and lowered by means of an adju.stment which 
IS arranged to operate both crank connections simultaneously. 

Four ''Follow" Bending and Fanning Dies. 

The dies shown in engravings herein, while not exactly 
“bending” dies in the i)roper sense of the term, may be shown 
and described in this chapter because of the fact that the 
work principally accomplished by their use is bending. The 
construction of dies of this class is similar to that followed out 
in “gang” dies, and as the operations on the work as it passes 
through them are progressive they arc known as “follow” dies. 
The dies shown here show four adaptations of the “follow” prin- 
ciple for articles or j)arts of sheet metal to be pierced, bent, 
formed or drawn and finished complete in one operation or 
handling. 

The punch and die showm in b^igs. 227 and 228 produce the 
formed and pierced blank shown in two views in Fig. 226. This 
blank has two holes B B, the ends are trimmed and the center 
is bent and formed to the shape shown at A. The metal used 
came in .strips or rolls of the required width. As first inserted 
within the die it fitted between the gage plates and against 
the stop-pin T. At the first down stroke of the ram the forming 
punch Af encounters the metal and bends and forms it into the 
die R, and, bottoming there, remains stationary while the tw'o 
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FIG, 224 . — DOinU.F CRANK FREvSvS AND OUTI'IT OF DIi:,S FOR BENDING 
DOWN CORNER SEAMS OF SQUARE BOX WORK. 



BKM)I\('. AND R)KM1N(; DIES AM) EIXTl'KES. 





FIO 225. — I'lCK-lvVK FOKMINC. I'KIiSS \\]TJf DIES IN TOSITION 
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holes B B are pierced by the punches K K and the end of the 
stock is trimmed by the punch L. At the next stroke the 
metal is held af^ainst the stop-pin and the formed and finished 
blank is ])unched out. d'he jMsition of the stop-])in 'k must 
be accurately located, as the metal is first forced against it by 



1 T(, 229. 


hand and then drawn away some distance by the action of the 
forming launch X. 

The punch and die, hig^'. 230 to 232, for producing the bent 
flat spring shown in h'lg. 229, are more simple than the first. 
They i)ierce the holes C C , make the bend at 1 ), cut oflf the 
piece and trim the corners. (i(r are the piercing dies, 11 the 
forming or bending die, and X and 1 the trimming and culting- 
of'f dies. I'or the forming die II the shape re(juired is milled 
across the face of the die. d'he trimming die 1 is also made 
wider than necessary, as shown, and is made to allow the back 
end of the work to be cornered and the front end to be cut 
off square. The stop K, of flat cold-rolled stock fastened to 



the end of the die, is made adjustable to allow of using the one 
die for producing springs of different lengths. The punch is 
simple, consisting of the two piercing punches Y Y, the bending 
punch Z and the trimming punch K, all fastened in the pad X. 
The bending punch Z is shorter than the piercing punches and 





FIG. 232. 

exact width required, is inserted beneath the stripper and against 
the stop K. As the punch descends the two holes are pierced 
first and the end of the strip is trimmed, and the work bent. At 
the next stroke the finished piece is cut oflf. 
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The only bad feature in a die of this construction is that it 
does not easily allow of frequent grinding. To compensate for 
this defect it is best to leave the die as hard as possible and to 



FIG. 235.— -“FOI<I,OW^’ DIF FOR FIG. 233. 

exercise care when setting it up in the press. We have seen 
dies of this type which have produced from seventy to eighty 
thousand blanks without requiring grinding. 
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Tlie punch and die, 234 to 237, produce the piece shown 
in h'i^. 233. d'his die instead of hending the work draws and 
forms to tlie shape of a shallow shell, pierces the hole in the 
center K and i)unches out the finisherl piece. The die comprises 
the drawing: die H, the piercinj^ die J and the blanking- die W. 
W'hen laying out the centers for the three dies the distances 
betvv'een them had to he determined according to the amount of 



I'k;. 236. 


metal required to form the shell portion of the work. The 
length of the drawing punch P is just sufficient to draw the 
shell and flallen the rim on the face of the die. The pilot pin 
S in the punch K is to locate the work central \vithin the blank- 
ing die after the hole has been pierced. The blanking punch is 
left the longest for reasons w'hich will he understood from the 
description of the operation of tlie die. 

After the punch and die are set iq) the strip of metal to 



be worked is first entered beneath the stripper, far enough kj 
allow the first shell to be drawn at the first stroke. The metal 
is then moved along and the shell drawn, at the first stroke is 
centered and located wfithin the locating portion of the piereing 
die. At the next stroke the hole is jiierced and a second shell 
drawn. The stock is then fed forward another space, and, the 
punch descending, the blanking jiunch R enters the die first, 
thereby allowing most of the stock for the shell to be drawm from 
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the sides. Punch V and punch () are in .sejiarate pieces to facil- 
itate ^rindinj^', so tliat when the piercing' and lilankin^ punches 
arc ji^round the face of ( ) ma\ also he j^round so as to keep it 
the proper length in relation to the other two. 



Plan of Die 6- 


E I I 

— 


FIG. 239. 


The die, Figs. 237 to 239, differs from the other three, as 
it has to bend and form at two points H fl, pierce a hole in the 
center at h and cut off the finished piece, thus necessitating 
drawing the metal for the bends from both ends. D is the die 
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proper, E E the bending dies, F the piercing die and G the cut- 
ting-oE die. K is the adjustable stop, I I the two gage plates, 
and H the stripper plate. The punch consists of the stem or 
holder Y, the pad Z, the bending and forming punches A A and 
the cutting-off punch C. The bending punches have the piercing 
])unch let into the center between them. The cutting punch C 
and the piercing punch il are left % inch longer than the others, 
so that the forming punches A A will accomplish their work 
after the others have entered the die. 

The stock to be worked is inserted far enough for the end 
to project slightly beyond the edge of the cutting die G. As 
the punch descends the ])iercing punch i)ierces the hole and the 
cutting-off punch trims the end of the stock. The punch con- 
tinuing downward, the forming punches A A form the work 
into the dies E E, while the piercing punch having passed 
through the stock and into the die, holds the metal true and 
central while the bends are being accomplished. At the next 
stroke the stock is pushed against the stop K and a finished 
piece is cut out and dropped. 

A Special Forming Die. 

In Figs. 240 and 241 is shown a special forming die for form- 
ing the piece shown “before” and “after” in Figs. 242 and 243. 



FIG. 240. — FEAN OF SPFCIAE FORMING DIE. 
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The piece X was made in the screw machine from round brass 
rod, with a neck turned smaller than the body, aiul. as it \\as im- 
possible to form the head in a solid die, the laterally openiui^ 
and closing die here shown was made. 



The base of the bolster A was Yi inch thick, and the centr.d 
portion a, i inch thicker, this portion being planed dovetailing 
for the die to slide in. The casting has oi)cnings provided at 
II II for the tool clearance when planing the die channel, 1 he 
two halves of the die are machined together in a single |)iece, and 


Elnd of Tuacb 

FIC;. 242. FIG. 243. FK',. 244. 

after fitting into the bolster, are cut apart with a narrow milling 
saw. ( )ne half of the die is fa.stened securely to the back of the 
channel in the bolster by the flat-head screws C C. The other 
half of the die is to slide in and out, being forcibly closed by 




Face of Dio 


□ 



Vertical Section of Die 


FIG. 245. FIG. 246. 

the handled eccentric D, and pulled open by the springs on each 
side. When the dies were properly fitted and closed tightly, the 
bolster was strapped on the face-plate of the lathe, the hole for 
the neck of the piece drilled, and the shape for the under side 
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of the head worked out on the face of the die with hand tools, 
after which it was lapped smooth. The larger portion of the 
hole is counterhored from the under side. The depth of the 
smaller hole in the dies, which clamps the neck of the piece to he 
Headed, is shorter than the length of the neck, so that the piece 
to he formed will rise slightly above the face of the dies before 
the lateral movement of the half die in opening occurs. A hole 
is drilled in the bottom of the holster concentric with the finished 
hole in the die, and a pin is driven in with a loosely fitting spring 
around it to serve as a knockout for the finished work. A sec- 
tion of the end of the ])unch is shown, the finishing of which was 
a job of simple lathe work, recjuiring no special mention. 

Two Can-Body Bending and For}}iing Machines. 

The machine shown in h'ig. 247 is u.sed for forming the 



PIG. 247. — CAN-BODY FORMING MACHINF, FOR BENDING AND FORMING 

the bodies op square, obuong, conical and pyramidal cans, 

ALLOWING SIDE SEAM TO BP: SOLDERED WHILE BODY IS CLAMPED 
IN FORMING PARTS. 
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bodies of square, conical and pyramidal cans and -to allow of 
soldering the side scam while the body is securely clamped in 
the forming fixtures. When tlie hand levers of the outside form- 
jiig parts are thrown hack the horn or in^^ide former contracts, 
tlius permitting the easy removal of the finished body. The con- 



riG. 248. — CAX-BODV I'OKMlNt'. MACHINE FOR CANS WITH 
LAFIED OU EOCKEl) SIDE Sl^AMS. 

struction and arrangement of the working parts arc such as to 
insure uniformity of size and rai)idity of production. 

The machine shown in big. 248 is very extensively used when 
equipped with fixtures of the type shown, tor forming the bodies 
of square, olilong, conical and pyramidal cans, which are to he 
finished wuth either lapped or locked side seams. The manner 
in w’hich the work is accomplished in these machines can he in- 
telligently understood from the illustrations. 
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An Inclined Press Equipped for Stamping and Bending Body 
Blanks for Petroleum Cans. 

In Fig. 249 is shown an inclined press equipped with a set of 
dies for the production of petroleum can-body blanks. The 
blanks as produced are shown on the floor at the back of the 



FK',. 249. — INCLINED PRESS WITH PANEL-PRESSING DIE, HOOK-FORM- 
ING ATTACHMENT, AUTOMATIC TRIP-GAGE AND BENDING DEVICE. 

press. With a press of this type equipped as shown, an expe- 
rienced operator can feed the blanks, stamp the panels, prepare 
the hooks and bend 1,400 body blanks per day. 

A Novel Bending and Forming Die, 

The punch and die shown in Figs. 250 to 253 was used to- 
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bend and form the two extensions A A of the blank shown in Fig. 
59, chapter 111., to the circular shape shown 111 Fig. (>o of the 
same chapter, and also to bend the end C C at right angles with 
the body in one operation, and as it shows a novel and rapid 
method for accomplishing the results desired it is worthy of 
attention. It is no simple job to bend and form a blank to the 
shape shown in one operati(ui, hut by means of the die shown it 
was accomplished with ease, 'fhe i)rincrple of constructing the 




FIG. 250. — VKRTICAIy CROSS-SECTION OF BENDING AND FORMING DIE. 


parts for forming the circular ])arts is somewhat similar to that 
of another die shown in this chajiter, but the application of it is 
entirely different. As the engravings show all that is neces- 
sary in order to clearly understand the construction of the parts, 
we will confine ourselves to the description of its operation and 
use. 

The manner in which the forming and bending of the blank 
is accomplished can be understood from the sectional view of 
the punch and die in Fig. ,250, which shows the blank in position 
at M on the die P, it being located by the locator K. The in- 
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dined stud is within the slide and as the punch descends, the 
portion J l)cnds the two ends A A of the blank into the die P, 
which causes them to spring clear of the forming slides \ and 



O, at the same time the portion L of the punch bends the op- 
posite end of the blank down over the edge of the die at Q. As 
the punch I bottoms on the die, it remains stationary while the 
holder continues to descend, and with it the inclined stud, which 
causes the forming slide to 

| l||j!|[| move inward and form the 

|i||| ends A A over the punch 
11 I J' thereby finishing the 
|i|||l ends to the shaj)e required. 

y V II y-y I As the punch rises, the ten- 

FiG. 252. —THK PUNCH. sion of the spring in the 
holder is sufficient to keep 
the punch I stationary until the forming side has been 
moved back out of its way by the inclined stud PL 
The punch then rises and the finished work rises with 
it and is slid off by hand. 

This punch and die can be operated very rapidly, 253. 

and when once it has been set correctly, it is impossible 
to produce anything but good work in exact duplication. We 
do not think that the results accomplished by this die in one 
operation could be attained by any other means in as simple, prac- 
tical and inexpensive, as well as rapid manner, and as such we 
think the design and method of construction could be adopted 
to advantage for the rapid production of a large variety of bent 
and formed blanks of the type shown, which it is impossible to 
produce in one operation by dies of simpler construction. 
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PERFORATING DIFS FOR THIN AND HEAVY STOCK. 

The I SC of Pcrforatini^ Dies. 

The constriiclion of jninches and dies fur piercing or per- 
forating sheet metal is comparatively simple and, as no intricate 
methods are involved, we will coniine ourselves to describing a 
few sets of dies and to the setting forth of the most approved 
means for the accom])lishment of the desired results, from tlK 
punching of a single hole to the multiple punching of any niiml)er 
of holes. The construction of the dies is usually similar to that of 
the ‘‘gang” type, and they are used for o()eratiuns on work rang- 
ing from ornamental thin sheet metal articles to the punching ot 
holes in steel beams and hoiler-jdates. d'he holes j)icrced may be 
of any shape and s])aced as desired. Often a number of ^midl 
blanks are produced at each stroke of the press by dies of this 
class, a sheet of metal of the retjuired width being fed to the dies 
automatically. Perforated sheets of dillerent metals arc now 
in great demand and arc used for a variety of pur[)oses too nu- 
merous to mention. 

The Construction of a Simple Piercing Punch and Die. 

In Figs. 254 and 255 respectively we show a sectional view of 
a piercing punch and die and a ])lan view of the punch. This 
die was used for piercing the six holes R and the large one in the 
center of the drawm shell shown in logs. 256, 257. The die B 
made of tool steel with a hole bored through the center was set 
upon the dividing head of the miller and the six holes were in- 
<lexed, centered and drilled. The die was then hardened and 
drawn and the holes ground and lapped to size — grinding the 
large one and lapping the six small ones. The bolster A was bored 
to admit the die B with a clearance hole in the base, two holes 
E E being drilled in the ends and one l)ored at the top to admit 
the gage plate C. This was fastened to the die B and within 
A by six round head screws D D, the face of B was ground, the 
various parts assembled and the die was complete. 

The punch consists of a cast iron holder F, turned and fin- 




FIG. 254. — SIMPUv PIFKCING DIE. 


shown. The holes for the six small punches H were transferred’ 
through the die U to the face of the holder F and drilled and 



FIG. 255. — PLAN OF PUNCH. FIGS. 256 AND 257. — THE WORK. 

reamed to size, after which the hardened and ground punches, 
were let in and fastened by the set-screws M. 




PERFORATING DIES FOR THIN AND HEAVY STOCK. I79 

Now came the stripper plate L, for strippinp: the work from 
the punches, which fitted over them freely. See Fig’s. 254 and 
255. The studs III with heads 3-16 inch larger in diameter 
than the bodies were screwed into the plate L; three holes J J J 
were drilled in F to allow them to move up and down freely, and 
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were counterlDored half-way down to allow the heads I I I to 
shoulder and to keep the plate L even with the face of the punches. 
The three spiral springs K K K were slipped over the studs 1 and 
the tools set uj) in the press. The work was now placed within 
the gage plate C, the punch desccinling, the large punch G 
blanking the center hole and entering the die first, and continu- 
ing down until the small punches had ])ierced the work. On the 
up stroke the work was stripped from the punches by the stripper 
plate L actuated by the springs K K K. 

Piercing Two Holes on Opposite Sides of Dragon Shells. 

In Fig. 2 ^i.) is shown a horizontal two-slide foot press equipped 
with die and punches for ])unching siniultaneously two holes or 




slots on opposite sides of drawn shells. As the half-tone shows 
everything plainly, very little description is necessary. The die 
is located in the center and is made with cutting edges on op- 
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posite sides and a clearance hole throuj^h the bottom as an csca])c 
for the scrap or punchin^s. d he punches are of steel rod and are 
located and fastened in punch holders or chucks which are ad- 
justable and mounted on slides which are provided with adjust- 
able ^^ihs. ]’2ach slide, as shown, is ecpiipped with an adjuslalile 
stop to allow of piercin.i^ shells of diffeient diameters. Dies of 
this type when used in a machine of the class shown are very 
convenient for rapidly and accurately piercing sludls for lamp- 
burners, satchel locks, and a variety of other shells re(iuiring 
holes punched on opposite sides. 

fixtures for Pcrforotiug Burners and Other Shells. 

Fij^s. 2r)0 to 264 show live dillerenl sets of jierforalm^ fixtures 
in position on presses for perforating^ burner shells, etc. I'lx- 
tures of this type are used very extensively for work which it is 
desired to perforate all around. 1 he construction of the punches, 
dies and fixtures used reipiires little description as the half-tones 
show nearly all that is necessary for an intelligent understanding 
of their adaptation and use 

These attachments shown here represent only a few' of many 
perforating devices which are used for sheet metal shells (.)f 
various shapes, d'he attachments shown in bigs. 2 (kj and 261 are 
made foi ta])er and crowning shells, which necessitates the setting 
of die holder and rotating device at an angle to Jlie lower face of 
the slide, d'he other attachments are for perforating cylindrical 
work, lum jierforating special shapes of shells sjiecial attach- 
ments have to be devT.'>ed. The nuinber of holes perforated at 
each stroke dejiends upon the shajie ot the shell oi)erated upon. 

Jn attachments of the type shown the perforating die, with a 
chuck of suitable shape, is mounted on a die holder, and a rat- 
chet having teeth spaced to suit the spacing of the holes de- 
sired in the shells, is mounted and arranged to rotate the shell at 
each stroke of the slide. I>y the use of such attachments jier- 
forating may be done at the rate of 150 to 2(X) strokes a minute, 
according to the size of the shell and its shape. 

The adjustments of the parts of these jierforating attachments 
are easily and quickly made, so that but a short time is re(iuired to 
change the attachments from one style of shell to another. Presses 
in which such attachments are used are often furnished with a 
latch lock for the clutch connection, which is automatically re- 
leased after each complete revolution of the article on the per- 
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FIG. 263. — SHELLS. FIG. 264. 


FIXTURES FOR PERFORATING BURNERS AND OTHER SHELLS. 




PERFORATING DIES FOR THIN AND HEAVY STOCK. 183 

f orating chuck, thus stopping the press automatically after the 
requisite results and number of strokes have beeiw'made. 

Press With Cam-Actuated Stripper for Perforating Sheet Metal. 

For perforating articles of considerable size or Hat plates 
which are to be afterward drawn and formed to shape, or left Hat 
as the case may be, dies of the usual construction will not do, as 
on such dies stationary strip])ers are used and they are liable to 
distort the metal punched 'hy them, often to such an extent as to 
require subsequent straightening. 

To overcome this defect, a press with a cam-actuated strijiper 
should be used, especially on accurate work such as j)arts of 
clocks, electric instruments, etc. A press e{iuippe(l in this man- 
ner is shown in Fig. 265. As shown, the stripping device is such 
as to leave a clear space between the punch and die, thus allow- 
ing of the operator manipulating and observing the work quickly 
and accurately. The action of the stripper when the press is 
being operated is as follows: The stripper plate strikes the 
blank first, or article as the case may l)c, straightening and 
clamping it before the punches enter, and holding it under pres- 
sure while the ])unching and strijqiing are being accorn])lished. 
In this manner the blank or formed piece comes out perfectly 
straight or true. The punches used in a press of this tyj)c may 
be made considerably shorter than where a die with a stationary 
stripper is used, thus making them considerably more resistant 
and durable. Also, in this manner, a smaller hole in propor- 
tion to the thickness of stock may be pierced, because of the close 
support which is given to the punches by the movable stripper up 
to the point where they enter the stock. 

Piercing and Blanking Armature Disks in One Operation. 

In Fig. 266 we show a set of dies as located in an inclinable 
press for accurately piercing and blanking armature disks for 
small generators and motors. The press is equipped with an auto- 
matic knock-out and its inclined position allows of the blank after 
being punched and pierced being lifted out of the die and sliding 
off at the back by gravity. The ])ierccd blanks are usually pro- 
duced by dies of this type from strips sheared to the necessary 
width. As shown, the construction of the dies is such as to al- 
low of the outside and the inside of the disk being punched sim- 
ultaneously, after which it is held l:)etwecn the face of the blanking 
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punch and the face of the pad and descends far enough to allow of 
ihc piercing punches, which arc located around the die, piercing 
the holes. The finished disks as produced by dies of this con- 
struction are shown on the door beside the press. 



FIG. 265.— TRESS WITH CAM-ACTUATED STRIPPER FOk. 

perforating sheet metal. 


A Quadruplicate Automatic Slide Die for Piercing Conical 
Shells. 

The die shown in Figs. 267 to 271 was used for the economic 
production of a pierced brass shell which was being inanu-' 
factured in large lots and which formed the draft regulator of a 
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new burner of the “Bunsen” type. As the chief feature sought in 
this line of manufacture is the reduction of cost and the elimina- 
tion of as many o])erations as jiossihle, a die which allows the 



FIG. 266 —INCLINABLE ARMATCUK DISK-CUTTING PRKvSS, WITH 
POSITIVE KNOCK-OUT DEVICES FOR PUNCH AND DIE. 

accomplishment in one that which usually requires three or more 
operations cannot fail to interest. 

The shell to he pierced was of conical shape, as shown in the 
section P P, Fi^. 267, and was hlankecl and drawn and a hole 
]:Herced in the bottom at Q in a previous operation. To finish the 
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shell it was necessary to pierce it at four points equidistant 
around the conical portion with an oblong slot I and two circular 
holes J J on each of the four sides. To accomplish this in one 
operation the die, Tig. 267, was constructed. A plan of the die 
is shown in Fig. 268, and of the inclined studs and holder in 
]''ig. 269. The die is of the automatic slide type, quadruplicate in 
action, punching from four sides at the same time by means of 
four slides, in each of which is located a set of punches, which 



FIG. 267. — VERTICAL SECTION OF DIE. 


are worked back and forth by means of inclined studs which are 
located and fastened within a holder, which is in turn located and 
fastened within the press ram. 

All the parts of the die proper are contained within a holder 
or base A A. This base resembles the usual die lx)lster, but in- 
stead of being cast iron was a forging of wrought iron, for rea- 
sons which are at once obvious. This forging was finished with a 
circular raised portion and with an extension to the base at each 
end for fastening it to the press bolster. Before starting to ma- 
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chine the holder further the piercing die ll H was got out. A 
piece of round annealed steel about 2 inches long and tlie same in 
diameter was first bored to the shape and size shown, terminating 
in a shoulder at L L, and then finished with a hole of smaller 
diameter straight through for the clamping sleeve. The die was 
then turned outside and the ends were finished to the shape shown 



FU'.. 26S. — PLAN OF LOWER 
SECTION. 



FIG. 269. ---PLAN OF Ul’PER 
SECTION, 


in the detail drawing, log. 271 — that is, to fit tightly the inside of 
the shell to be pierced and then reduced for the remainder of 
its length to the diameter shown. The outside was then nicely 
polished and we were ready to locate and finish the four sets of 
piercing dies. 

The ])ositions in which these dies aie located and the man- 
ner in which they were worked out can be understood from Ihg. 


\FE 







FIG. 270.— PUNCH SLIDE. FIG. 27 1 . —DIE PROPER. 

267. A mild steel stud was turned with a taper stem to fit the 
dividing head of the universal milling machine and the other end 
to a driving fit within the smallest end of the die blank. The ar- 
bor or stud was then driven into the die blank and the taper end 
located within the head of the milling machine, which was then 
set vertical. The holes for the round piercing dies J were then 
located and spotted and drilled by manipulating the feed screws 
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and getting the distances, which had been previously deter uined, 
hnishing the holes within a reaming size of the diaine:er re- 
quired. The locating of the oblong piercing dies was accom- 
plished in the same manner, they being located directly in the 
center of the blank in each position. The accomplishment of 
these separate results, of course, entailed considerable line, pa- 
tience, skill and a thorough knowledge of the use of the un.versal 
miller. 

After all the foregoing had been accomplished and the holes 
being drilled at what were to be the extreme ends of the oblong 
piercing slot K, the die was removed from the arbor and the round 
piercing dies were reamed to size, reaming each two holes which 
were in line with each other at the same time. A slight clearance 
was then given these dies by inserting a small tai)er reamer 
through the holes from the inside and holding the projecting end 
in the drill chuck wdiile reaming the holes, d'he oblong dies 
were then worked out in the usual manner, first by hand, with 
a file, and then finished in line wnth their ojiposites and to dupli- 
cate size by forcing a broach through them. The die was then 
hardened in oil, and drawn to a medium straw temper and the 
outside ground, which gave all the dies a sharp cutting edge and 
allowed the shells to fit nicely over it. 

The forging A A for the die holder was now machined. It 
was first strapped to the lathe face-plate wdth the bottom up and 
finished at !> as a locating surface, at C C for the strijiper pin 
adjusting screws and at D 1) for the clamping nuts M. A hole 
was bored straight through for the clamping sleeve K and reamed 
to size. The forging w^as then reversed on the face-plate, a cut 
was taken off the top, and a seat was bored to locate the die in, 
as show'll at G (i, the outside of the round top was turned and 
the ends A A w’cre faced, this being possible at the one setting as 
the w'ork was located and fastened to the face-plate by means of 
screws let in from the back. 

We were now readv to mill tlie four slide-ways for the four 
punch slides. This was done by strapping the forging on paral- 
lels to the table of the universal miller ; milling the slidc-w’ays by 
means of an angular cutter and the vertical attachment, first locat- 
ing the work so that the slide-w'ays would come as central as 
possible with the die seat at (i (I, then milling straight across, and 
finishing the two opposite slide-w'ays as shown ; finishing so as to 
allow of a gib for each slide. The two remaining channels were 
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milled by feeding the work against the cutter at right angles to 
the first two. Care was taken to have the cutter sharp, and a 
good flow of oil running on it while cutting, so as to get as 
smooth a finish as j)ossihle. 

The hollow clamping sleeve K for locating and clamj^ing the 
die was of tool steel and was first bored and reamed to the dia- 
meter shown, as an outlet for the punchings. It was then 
turned on the outside to fit snugly the center hole in tlie holder at 
V V, with a head at L L to clam]) the die down, and threaded at 
the other end for the nuts. 1 loles were drilled around the inside 
of the holder on a radius shown in the jilan view, log. 2()8, for 
the four stripper pins M, drilling all holes entirely through, and 
enlarging and tapping them at the back ior the spring adjusting 
screws. 

The four punch slides or rams i, 2, 3 and 4 were of tool steel, 
milled all over and fitted to the channels in the holder. The 
inclined holes in each slide were then worked out, finishing each 
to the same angle with the slide face and jiolishing the wearing 
surfaces as smooth as iiossible. d'he locating of the punches 
within the i)ads T and the locating in turn of the pads on the 
slide face^ were accom])Iishcd as follows : b'our pieces of mild 
steel were planed up and milled to the angular shajie of the slide 
face, only smaller all around, as shown at T in the detail. Fig. 
270. Tile four oblong piercing punches U were finished to fit 
the die, hardened and drawn to a dark blue temper, and one let 
into and located in the center of each of the pads, getting them 
in the approximately correct position; they were then upset or 
riveted at the back to prevent ])ulling out when in action. Next 
the piercing die II H was located and fastened within the holder 
and adjusted until the pads would rest squarely against the faces 
of the punch slides, and the punches enter the dies nicely. Each 
of the pads was then securely clamped to its slide face, the slides 
were removed from the holder and the holes drilled for the two 
dowels I I in each and into the slide. These holes were then 
reamed and the pins driven into the pad, fitting snugly into the 
holes in the slides. We now had a perfect alignment of the 
oblong piercing punches with their dies. The two flat-head 
screws were then let into each pad and slide, and the pads were 
relocated to their respective slides. 

The holes for the two piercing punches in each pad at V V 
were located by entering a slide into its channel and moving it 
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Up until the oblong piercing punch had entered the die; then, by 
using an extra long drill of Stubs wire, the holes were located 
and spotted in perfect alignment, drilling through the dies and 
allowing the center drill to enter the hole opposite the proper 
piercing die and project through the piercing die and spot the 
pad. This operation was repeated until the holes for all the 
punches had l>een located. The holes were then drilled and 
reamed to the required size, slightly countersunk at the back, and 
the punches of Stubs wire let in and upset, leaving them some- 
what longer than the oblong piercing punches. The stripping 
pins were then got out, as were also the springs and adjusting 
screws, and all parts were assembled within the holder A A. 

There now remained to finish the four inclined studs i, 2, 3 
and 4, the holder for them and the spring pad Z for holding and 
locating the work on the die while being pierced. The inclined 
studs were of tool steel, and a brief description will suffice. The 
portions f f are straight, so as to move down a certain distance 
while the work is being seemed on the die by the spring pad 
Z, and are then finished at e e to the same incline as the holes S 
in the slides. They are finished with a stiff wire shoulder at 
d d, to locate against the face of the holder, and tiie end c c is 
turned to fit tightly. The locating, spacing and finishing of these 
four stud holes in the holder was accomplished to the desired 
degree of accuracy, by chucking the holder by the stem in the 
dividing head of the universal milling machine, indexing for four 
and spotting the holes and afterward drilling and reaming them 
to the size required on the drill press. 

The drawn shell is slipped over the die by the hand of the 
press operator and rests on the tops of the four stripping \m\s 
M, two of which can be seen. As the operator places his foot 
on the treadle, the holder, in which are located the inclined studs, 
commences to de.scend, all parts of the die remaining stationary 
until the spring pad a a strikes the work and commences to force 
it down on the die, when the inclined portions of the slide studs 
strike the faces of the inclined holes in the slides and commence 
to move them inward. The spring pad a a having meanwhile 
forced the shell down on the die remains stationary, while the 
holder in which it is located continues to descend and the inclined 
studs move the slides toward the die, all the punches pierce the 
work and enter the die. The inclined stud holder then ascends 
and the slides move backward, and, as the piercing punches clear 
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the work, the spring pad a a rises from the shell, which is in 
turn stripped from the die by the springs under the four strjpper 
pins M, and the spring left in the metal by the piercing is suf- 
ficient to cause the shell to spring clear of the die as soon as 
the stripper pins loosen it, and, as the press is tilted or inclined, 
the pierced shell drops off at the back and another can be instantly 
located. 

Regular and Staggered Perforating. 

In Figs. 272 to 287 arc shown a number of samples of per- 
forated metal. As shown, some of the patterns are staggered and 
others are regular ; to prcMluee them a single gang or row of 
punches or a double row arc used. When a double gang of 
punches and dies are used the metal is usually fed automatically 
by means of a roller feed to a press of the type shown in I'ig. 
288. The construction of the punches and dies used in a press 
of this kind is such as to allow of removing any one of a num- 
ber of punches or dies without (iisturbing the others, ddie 
punches are usually located in a cast iron holder which is fitted 
to a dovetailed channel in the face of the press ram. The punches 
are short and stocky and are fastened by set screws. The dies 
are tool steel bushings hardened and ground and let into holes 
drilled and reamed in a bolster of similar construction to that 
used for the punches. The bushings are also fastened by set 
screws. The press shown in Fig. 288 will punch one hundred 
and fifty-four holes in Fi-hich plate at each stroke of the ram. It 
is provided with a roller attachment consisting of four adjust- 
able rolls, 6 inches in diameter and 54 inches long, which feeds 
the stock automatically in multiples of sixteenths of an inch up to 
4 inches. For heavy work the back gears are used, while for 
lighter work they are thrown out so as to give a higher speed. 
The slide adjustment is such as to allow of raising or lowering 
it to overcome the shortening of the punches through wear. 

Perforating Press ivith Automatic Spacing Table. 

Fig. 289 shows another type of press used for perforating 
flat sheets of metal. A sample of the work accomplished in this 
press is shown in the same figure. The punches and dies used 
on this job are shown located and fastened within the press and 
their construction is plainly shown. The press as equipped 
punches a row of forty-three j4-mch square holes, 3-16-inch 
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FIGS. 272 TO 277 . — needle slot SCREENS — SAMPLES OF 
PERFORATED METAL. 
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FIGS. 278 TO 281. — SAMPLES OF* PERFORATED METAL. 
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FIGS. 282 TO 287. — SAMPLES OF STAGGERED PERFORATIONS 
IN SHEET METAL. 
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spaces, in >:+-inch plate and feeds the plate forward for the 
next row. When square or irregular shaped holes are to be 
punched, as shown here, the dies are usually worked out in one 
long piece of tool steel or a number of segments arc used, as it 
would be impossible to secure a perfect alignment between all 



FIG. 288, — PRESS MICE ROLLER FEED FOR 1 >ERF 0 R ATING. 


punches and dies where bushings were used, 1)ccause of the irregu- 
lar shape of the dies. 

Double Roll Feed Perforating Press Having Lateral Feed for 
Staggered Palterns in Perforated Metal. 

When irregular or staggered patterns arc to be produced in 
perforated metal by means of a single row or gang of punches 
and dies, a press with a roll feed having a lateral motion mu^t 
be used. We show a i)rcss of this type in h'lg. 292. This press 
equipped with suitable tools will punch 240 ^-inch holes in 
I -16-inch plate, staggering the pattern as the metal is fed. It is 
equipped with a cam-actuated stripper and the feed rolls are 
provided with a side motion which automatically shifts the 
metal sideways at each stroke, thus allowing of perforating a 
staggered pattern, Fig. 290, by means of a single row or gang 
of dies. This reciprocating motion which shifts the feed rolls 
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can be easily adjusted for different patterns, and should amount 
in each case to one-half the distance between the centers of the 
holes in the dies. The expense of constructing dies for use in a 
press of this type, embodying, as it docs, one-half of the holes 
and punches that would otherwise be required, is about one-half 
the usual cost. Ry omitting the intermediate holes in the dies 
the remaining ones are far enough apart to allow of using steel 



FIG. 289. — PERFORATING PRESS WIIH AUTOMATIC SPACING TABLE. 

bushings in a machine steel or cast iron holder, as shown in Fig. 
291, thereby obviating the difficulties of hardening dies made 
in one piece or segments, and permitting the quick repairing of 
any damage done to any of the holes by inserting a new bush- 
ing, which will amount to no more, in the way of time and 
expense, than putting in a new punch. 

In a press of this kind the feed-roll brackets are so hinged 
on the frames that they can be easily swung back for the pur- 
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pose of changing- or adjusting any of the tools. The support 
of the stripper is made in sections, each of which can he swung 



FIG. 290 — STA('.GKRKD PATTERN. FIG. 29 I lUlC CONSTK I C I'lON. 


forward for removing or replacing any of the punches. The 
])unclies are hacked against a steel har which is also made in 
sections, so that there is no need of disiurhing more than a 



tG. 292. — LARGE PERFORATING PRKvSS WITH DOUBLE ROLL FEED, HAVl 
LATERAL MOTION FOR STAGGERED PATTERNS; ALSO EQUIPPED WITH C/ 
APTTTATEr) STRIPPER. 
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section of it for the sake of replacing a broken or sheared punch. 
A ])ress of this type when properly equipped with tools will 
punch in ten hours forty sheets 5^^ ^ 9^^ inches of No. 16 iron 
with >^-inch round perforations of any ordinary pattern. 

For perforating very heavy sheets, or where but a small 
quantity of the same pattern or design of perforating is wanted, 
it does not generally pay to make dies for the entire width of 
the sheet, such as are used in the jiress shown in log. 292, which 
finishes the whole sheet in one ])assing through. Instead a press 
with an accurate sliding table should he used and the dies 
made to perforate a row of holes in one-half of the width of the 
sheet, thus necessitating the passing ot the metal twice beneath 
the punches. 

The Constructing:^ of a Special Punch Press for Pcrforaling Tin 

p'er rules. 

The press was for punching two rows of holes in tin ferrules 



of the shape shown at E, Fip;. 295. These fcrrnles were used 
as frames and stiffeners for bkwcle handle tips, and after being 
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punched were set into a mould and a romi)Osilion rcscmblinp^ 
rubl)er run around them and into the hole^. There were to i)e 
two rows of holes, fifteen in number, sjxiceil ecpially around the 
outside, five in the toj) row and ten in the bottom. As will be 
seen, it was impossible to devise a practical means for punching;’ 
them in one operation in the orrlinary power press, so the special 
])unch jiress shown here wa'^ desioncd and made. 

At first a circular easting A, Figs. 294 and 295, with a 



hub on the back or under side w'as faced and bored. A recess 
was also counterb(jred lor locating centrally the die F, 1 he 
casting A w^as turned and finished on the outside and was then 
reversed and a hole bored and threaded for the central stud D. 
After the hub w\ts faced it was ready for the miller. As showm 
in Fig. 293 there are five rams, or slides, equally spaced and 
radial, and equipped with three punches each. Tn milling the 
channels for these slides a tiireaded arbor, fitting the hub of 
the casting with a wide shoulder for the hub to rest against, was 
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made and finished with a taper shank fitting the dividing head of 
the universal miller. It was then set up on the table facing the 
spindle by using the extension plate. The table was raised and 
moved until the work A was perfectly true and central with the 
spindle. This was done by using a bent scriber in the chuck and 
truing the center hole in the work by it. An end mill of the 
size required was used to mill the channels, indexing for five, 
starting from the center and running straight through to the 
depth shown in Fig. 294. 

The five slides B, of machine steel, were then made to fit 
the channels in A snugly, leaving a margin on each side even 
with the top of A, and 9-32 inch wide for the gibs. These 
gibs, or plates, were of 3-16-inch thick cold-rolled stock and 
were fastened with six screws each, as shown. The next thing 
was to drill the holes in the slides B for the punches. This was 
a rather delicate job. The slides were first finished to exactly 
the same length as the channels and then located in the channels 
in A with their ends even with the outside of A. The plates or 
gibs were then tightened, holding the slides fast. The casting 
A was now replaced on the dividing head with the work upward, 
and the table was raised until the work was high enough for 
the top row of holes. A small center drill was then held in the 
chuck and the head revolved until the exact center of one of the 
slides coincided with the point of the drill. The center was 
then carefully spotted and the head moved one-fifth of a turn 
to the center of the next slide, Ihis center was drilled, and 
the rest likewise. A drill the diameter of the punch was used 
and each hole drilled to the desired depth. The table was then 
raised for the next line of holes, shown in Fig. 296. As there 
shown, there are two holes in each slide 5"^^ apart, each one 
an equal distance from the center of the upper one. The table 
was moved along exactly 5-32 inch and the hole centered ; then 
indexed for five, the holes drilled in the other four slides, and 
the starting point was again arrived at. The table was now 
moved in the opposite direction 5-16 inch, and the other holes 
centered and drilled. We were now sure that the holes were 
accurately spaced and correct, and the exact distance between the 
two lower holes and the distance between the centers of the upper 
and lower lines were noted. The slides B were then scraped 
and eased to a sliding fit. They were then removed and a slot, 

inch wide and 13-16 inch long, milled through from the top. 
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as shown at F, Fig. 296, being sure to get them all the same 
distance from the faces. A 9-32-inch hole was let through from 
the side at G and the slides were finished. 

The central stud 1 ), the construction of which is shown 
clearly in Fig. 295, was made — it rc(iuires no description. Six 
holes were drilled through the huh A, e(iual distances apart, with 
a 3-32-inch drill, all on a 13-32-inch radius, for the pins of the 
stripping attachment, which w'as made as shown in Fig. 295. 
It consisted, first, of a cast iron collar W, 7-16 inch thick, bored 
and reamed to fit the stud 1 ) nicely. Six ecpially spaced holes 
were drilled with a radius sufficient to clear the largest part of 
the stud, and deep enough to allow six steel pins X, 3-16 inch 



FIG. 296. — PUNCH Fl('f. 297. — LOWER LEVER YOKE. 

SLIDE. 

in diameter and 1)4 inches long, to be dfiven into a shoulder. 
Six pins V, 3-32 inch in diameter and 15-16 inch long, were 
cut off and inserted in the holes drilled in A. The collar W, 
with the pins X, was then slipped onto the stud D, resting on the 
shoulder as shown. The stud was then screwed tightly into A, 
the pins V resting on the upper side of W. 

The lower lever yoke is shown in Fig. 297, from which its 
construction can be understood. The slide levers are shown in 
Fig. 298 and require no description. The other parts of the 
press require little explanation ; a casting with a bearing at each 
end, being finished and bored to admit a driving shaft, which 
turned with an eccentric in the center, giving the yoke X a 
movement of 13-32 inch. 
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The press complete, the next thing to tackle was the die, 
which was an accurate piece of work indeed. The manner in 
which it was made can be seen from the engravings and under- 
stood from the description of the die shown in Fig. 267 of the 
qua(lru])licate piercing die. 

i>y reverting to Fig. 294, it will he seen that the upper 
works arc fastened to a cast iron frame, which in turn was 
fastened to the toj) of the l)ench in sucli a way as to be within 
easy reach of the ojierator. d'he lower part was fastened to a 



'kid and the skid fastened to the lloor. When operating the 
work a ferrule was ])laced over the die by hand, as shown in 
log. 294, the }oke moving downward causing the levers JI 
to move the slides I» inward, thereby ])unching all the holes 
at once. On the return stroke, the yoke Y moving upw^ard, until 
the slides had traveled back half-way, coming in contact wdth 
the low'cr stripper ])ins X, caused the stripper to move upward 
and the pins to stri]^ the work T from the die. The action 
of the press w^as very fast, and the spring left in the w^ork by 
the punching was enough to cause it, vvhen the ])ins V struck it, 
to spring clear uf the die. 
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Dcfinni<^ of the I'cniLs — [’sc of the Tools. 

We will now take up a class of ])rcss tools and fixtures which 
have been adapted to accuiuplish results in the workinj; of sheet 
metal parts and articles, which a few Nears hack were attained 
only by spinnini^. This class of tools have now been im[)roved to 
such an extent that the\ have coinpletel) suiierseded the old 
methods. '1 he operations m which these to()ks aie used are known 
as curling, winipi;, and seamini; operations, resjieclively. Curl- 
ing consists of producing a curled edge around the top of any 
formed or drawn article or ])art of sluxt metal. W iring is the 
curling of the top of such articles around a wire hooj), when the 
vessel or shell reijuires stiffening, d he tools used for both curl- 
ing and wiring are almost (T' the same coustniclion. Seaming is 
the uiisetting and joining of two or more parts of an article to- 
gether, or joining the twe* edges of a shell, which has been rolled 
or formed from a stri]), together in such a manner as to fasten 
them jiermanentlN . 

The use of dies for the operations mentioned above will give 
satisfactory results in all cases, and the results accomjilished by 
them are not to be compared with those attained hy the old 
methods, as their work is more uniform and the saving of time 
and labor great. In straight-sided work, and work hut slightly 
flared, the metal will he turned, when wiring, around the wire 
and under it quite perfectly at one stroke of the press, hrom 
2.000 to 8,000 pieces can be Nvired tier dav of TO hours, according 
to the size of the work and the skill of the operator. In the fol- 
lowing pages are shown various types of curling, wiring and 
seaming dies and fixtures together with the presses in which they 
are used, and as the illustrations are very clear only a slight de- 
scription of the various types of dies and fixtures, the action of 
the presses and the manner in which the work is produced, will 
be necessary. 
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Curling Dies — Fundamental Principles — Action of the Metal. 

Figs. 299, 304 and 308 show cross-sectional views of dies 
wliich may be used for curling the edges of circular-drawn shells, 
and as the engravings are very clear, we will dispense with a de- 
scription of their construction and confine ourselves to the prin- 



FIG. 299. — CURLING TOOLS. 


ciples involved ; the action of the metal during the process ; and 
the manner in which work of this kind is produced. 

In work of this kind it is not possible to see the action of the 
metal while the die is working, but by setting the die in the press, 
locating a shell, and coming down with the ram by hand until 
the upper die begins to form the metal and then backing the 
press, taking out the shell and seeing how the curl has com- 
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menced, and repeat two or three times until the ram has reached 
the full length of its stroke, one will l>e able to see the exact action 
of the dies and the metal. The groove in the upper die (or lower 
die as the case may require) must be finished to a perfect half- 
circle of the radius required, and must be highly polished and 
free from cuts or scratches. Figs. 300 to 303 show how the 
upper die forms the edge of a half-round drawn shell, showing 



FIG. 300. — CURL STARTED. 



the results accomplished at various stages of the descent of the 
die. As shown in the first stage A, the metal has commenced to 
curl ; at the next stage J^, the metal has curled to a half-circle of 
the width of the curling groove in the upper die. At C the third 
stage is shown, the punch continuing to descend, and as the pres- 
sure is now on top of the half-circular curled edge it causes the 
metal to curl further around until the circle is complete, as shown 



FIG. 302.— three-quarter 
CURLED. 



FIG. 303. — FULLY CURLED. 


at D. As will be understood, only one operation is necessary to 
curl the edge of a shell of the type shown, as the metal once 
started around the curling groove of the upper die follows or 
continues on the same radius as long as the pressure continues ; 
thus a shell may be quarter-curled, half-curled or completely 
curled by the same die, according to the length of stroke to which 
the die is set. 
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I'lG. 304 — CURIJXCi TOOLvS. 


When it is desired to curl the cd^es of a shell of the shape 
shown in Fig. 305 to the shape shown in Fig. 307 two dies are 



First Opomtiuu 

FIG. 305. 


necessary. The first die is a bending die and is used to bend or 
form the edges to a vertical position as shown. The second die 




FIG. 306. 



CurUtii; Operatioa 


FIG. 307. 


used is shown in Fig. 304 and the manner in which the edge is 
curled will be understood from the engravings. As shown, the 
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FIG. 308. CURLING TOOLvS. 

:onstruction of the upper die is such as to insure the edge of the 
5hell entering the curling groove, and the parallel part will en- 



FIG. 309. — SHELL AS DRAWN. 

dose the wall of the shell while the edge is curling, so that it 
s impossible for it to bulge out, which would be the case were 



FIG. 310.— SHELL AS BENT. FIG. 31 1.— SHELL AS CURLED. 



2o8 dies, thelr construction and use. 

this portion of the tool finished otherwise: tjius, the metal being 
held securely, and having no place else to go, must follow the 
shape of the curling curve. ' 

The curling of the edges of drawn shells by means of dies of 
the above type is done in endless variety, the articles worked 
upon ranging ^ from ‘shoe eyelets to bath tubs of both round and 
irregular shapes. The construction of the tools depends upon 
the shape of the shell, the thickness of metal and the diameter 
of curl required, but the principles involved are the same in all 
of them. ' • ^ 

The tools in Fig. 308 show how a' shell of different shape 
may be curled. The shell as shown m‘ Fig. 309 produced in 
a combination die while the bending as shown in Fig. 310 is ac- 
complished by a bending die. Tlie curling as shown in Fig. 31 1 
is done in the die shown in Fig. 30^* This shell differs ^om* 
the other only in that it has a flange or flat part befween the cil-led 
portion and the body of the shell. In the upper die a pad is lo- 
cated so as to hold the flange of the shell tightly while the curling 
is being done, the pressure being exerted by strong springs at 
the back of the pad. Were no pad used in this manner, the metal, 
when the pressure is exerted on the edge of the shell, would 
creep back and buckle. 

Wiring Dies for Shell Work, 

The manner in which wiring dies are made and used on both 
large and small work will be understood from Figs. ^12 and 3 ^ 3 * 
Dies of this type may be used for real wiring or false wiring on 
round or oval shells or cylinders. The bottoms of the shells may 
be any shape as long as they are properly supported during 
the operation. Fig. 312 shows a tool steel ring at A attached to 
the punch holder. The inner diameter of this ring must fit ac- 
curately the inner diameter of the shell to be wired, so as to pre- 
vent buckling of the walls. When a wire hoop is to be inclosed 
by the rim of the shell the ring B must be used in the die, and 
should be arranged in such a manner as to return to its proper 
position after the up stroke, as shown plainly in the engravings. 

When in use, a wire hoop, which has been rolled or formed 
to fit tlie outer diameter of the shell, is placed in position on the 
ring: B as shown, the shell being; located within the dre. The 
press is then stepped and the result of the stroke is shown .n 



'fig, 312.— wiring tools, showing SIIIvIvL refork wiring. 

3 ^ 3 ' wliicli shows the wire C inclosed within the curled edge 
of the shell. 



The Shell as Wired 


FIG. 313. 

A Curling Punch and Die For Milk Pans. 

In Fig. 314 are shown a curling punch and die and the article 
for which it is used. The illustrations show the construction of 
both punch and die plainly. As shown, the portion of the punch 
which docs the curling is composed of eight segments, so that 
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it shall have a contracting action, which is necessary because of 
the flared shape of the article to be curled. The action is as fol- 
lows : The article to be curled is located within the locating 
seat of the die and the punch descends until the edge of the ar- 
ticle strikes the half curve in the curling segments. The punch 
continues to descend and the metal follows around the curling 
curves, and, of course, as the diameter of the portion of the 
metal touched by the punch decreases, the segments contract, 
the punch descending until the edge of the metal has curled ta 
within a shade of the body of the article. As the punch rises, 
the article remains in the die and the segments of the punch ex- 
pand so as to be ready for the next piece. 

A Curling Punch and Die for Deep Shells. 

A curling punch and die for curling deep shells or articles of 
thin sheet metal, and the press in which it was used, is shown in 
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3^5- puncli is located and fastened within the ram 

while the die is located on a sliding table which may he pulled 
back and forth by the operator, '['he horn or die for locating* 
the work is of a slight taper and consecjuently a solid one piece 
curling punch can be used, as the decrease in diameter when 
curling is so slight that contraction is unnecessary. When in 
use, the table on which the horn or die is located is ])ulled out so 
as to allow of the article to be curled being slipped over it. This 
is done, and the table shoved back to ])lace against a >top. The 
punch then descends and the edge of the article is curled. 'The 
punch ascends, the table is pulled out, the w^ork removed, another 
located and the oj)eration lepeated. When a press of the type 
shown in Fig. 316 with an automatically actuated die slide is used^ 
the articles can be wired or curled much faster. 

irin'ii^ Large Work. 

In Fig. 318 arc shown a set of dies for wiring large work. 
As shown, the dies are located within a press w^hich has an extra 
long stroke, thus doing away with the sliding table and .illowing 
of removing and locating the articles wired without trouble. As 
will be seen, the w'lring punch is in segements so as to contract 
when wiring the edge of the work, d'he die is e(iuip])ed with a 
floating ring supported b) a number of sjirings. 1'his floating 
ring is where the wire hoop is placed before tin* work is located^ 
and it supports the wire while the punch descends and curls the 
metal around and under it, the stiffness of the metal being suffi- 
cient to overcome the tension of the s])rings and force the float- 
ing ring downward while the metal creeps under the wure, thus 
enclosing it within the curl. 

The dies, press and fixtures showm in Fig. 319 illustrate how 
large pans of tin are wired, ddiis press is built specially for 
wuring, by means of dies of the construction shown, the top 
edges of foot tubs, heavy jiails and other large sheet-metal ar- 
ticles. The roller slide showui in connection with this press per- 
mits of removing the heaviest wiring dies with speed and case, 
while the locking device, also illustrated, makes it impossible to 
trip the clutch while the die is being returned to its correct po- 
sitron, thus obviating the ])ossibility of costly accidents. 

Fig. 320 shows another set of wiring dies as set ig) in the 
press for wiring large work. The construction of the dies is 
on the same principle as those described and shown in Fig. 319, 
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FIG. 316.— WIRING TRESS WITH AUTOMATICALLY 
ACTUATED DIE SLIDE. 
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FIG. 317.— WIRING RKHSS WITH ROLLER BEARINGS FOR 
SLIDE, AND LOCKING DEVICE. 
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TIG. 318.— WIRING PRESvS WITH EXTRA LONG vSTROKE 
FOR WIRING LARGE DEEP ^\ORK. 




1-IG. 319 .— (;KAHJ:d DOl'HLE CKANK PlUvSvS WITH KOI.LKR TAHLK AND 
DHCS IN POSITION POK WIRING LAKGE Slll<ET“Mi', I'AIy (>001)S. 
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the punch contracting as the wiring is accoinpLishetl. In the 
press sliown tlic same attachments as descrihccl in the one shown 
in Fig. 319 are used. 

Ilorizouial Dial Press With Pick-otJ Attachment. 

In Fig. 321 is shown a press which is something of a curiosity. 
It is used, when ecpiipped with dies of the reijuired construction, 



FK;. 321. — IIORI/ONTAL DIAL TRUSS WITH TICK-OFF 
ATTACH MIvNT. 


Used for iiecking-in, curling, rounding, 01 swaging the lop e<lgcs of cans or other sheet- 
nielal shells. The optr.itor jmts the aiticks on as tlu dial rt\ol\ts. After the jiniich 
has performed its work tht ])iect s are autoinatK all\ jiuktd ofT by a Grijiplng h'tnger 
De\ ice. From 40 to Go pieces may be done i>er ininute, according to shape and style 
of work. 


for curling, necking-in, rounding or swaging the top edges of 
shells or cans. The horns on the dial are made to fit the shell 
which is to be worked upon, the operator putting the articles on 
as the dial revolves. After the punch has performed its work, 
the pieces are automatically picked off by a pair of gripping 
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fingers as shown in the illustration. With a press of this type 
properly eqni])pe(l with dies, from 40 to 60 ])ieces may he finished 
per minute, according to shape and size of the work. 

Honiiug or Scamiiiiii Dies, Tools and Presses. 

A press specially ccjuipped with an automatic fixture for 
ilouhle horning or seaming is shown in Fig. 326. ]\y means of 

this machine e{|ui])])ed as shown, the two corner seams on large 
square cans having round corners with seam in the center may ])e 
closed at one blow, d'ms with sharp s(|uare corners rccjuire a 
coaxing operation on single horn to start the seam over be- 
fore setting down on double born jiress, d'he “horn" which is 
movable in wa\s, has two w'orking surfaces; the upper one is 
acted on In the “force*’ bolted to the press slide, while the lower 
one in descending with the slide acts agaiii'^t a stationary “force ’’ 
fastened to the bed. It wall be understood that the two body- 
halves Ioosel\ hooked together are ])ushed over the sliding horn, 
which, by means of the adjustable slide gages shown, secures ac- 
curate size and position. V>\ the use of this machine the capacity 
of the operator is nearly doubled, as compared with what can be 
done on an ordinary horn press. The press as shown in the 
illustration, is arranged for seaming five-gallon petroleum cans. 

Duplex Foldni<e; and Seanti)iy^ for Looked Scams. 

In I'ig. 327 are slunvn the successive stages of a lock seam, 
and a press eciuipped with the tools for accomplishing the results 
shown. In this cut the manner in which both an inside seam and 
an outside seam are finished is shown, tw'o blows being neces- 
sary for each. The first operation is the forming of the hooks, 
and the second the smashing dowm and kx'king together. There 
is a large variety of work which requires finishing with locked 
seams of this kind. 

Double Seaming of Flat, Round, Deep Bottoms, 

For double seaming of bottoms, tops, and parts of round 
bodies together, the work is accomplished by special machinery 
and dies are dispensed with. A machine for this work is shown 
in Fig. 322 and diagrams of the work done on it in Figs. 323 to 
325. These machines are used extensively for double seaming 
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^‘flat bottoms’’ onto tea kettles, coffee pots, ])aiK and similar 
goods in the tin and enameled ironware lines. 

d1u‘ hn\er spindle, carrying the “inside chuck or roller,’* is 
mcMinted on a sliding pkate, w'hich is drawn fi)rward for putting 



FK;. 325 DIAGRAMS OF FIG. 322. - DOrHlJv SHAM ING 

SEAMr;D PARTS. VLIIINJC. 


on and taking off the articles. Tn the case of flaring pails, dish 
pans, and other articles wdiicli are smaller at the Ixjttom than at 
the top, the double-seaming is tlone against a solid plate of the 
size of the bottom mounted on the sliding spindle, hor buckets, 
cups, and other straight sided articles, collapsible chucks are 
used. These chucks are so made that they spread so as to fill 
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FIG. 326. — DOUBLE HORN PRESS FOR CLOSING THE TWO CORNER 
SEAMS ON LARGE SC^UARE CANS AT A SINGLE BLOW. 
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alon^ the edp of the bottom, when the article is carried up 
against the upper chuck, and fold together after the work is 
done, so as to permit the rapid and easy removal of tlie seame.l 
article. 

A Double Seaming Machine With Blank Centering Device and 
Collapsible Chuck. 

In Fig. 328 is shown a double seaming machine which is 
equipped with a blank centering device and a collapsible chuck. 
I he chuck is shown in big. 33^) ^ diagram of the operation ac- 
complished in big, 3^9’ ^Dd the work before and after finishing 
at the lower right. 

In this machine the treadle is made with a toggle joint to take 
the thrust while seaming. The separate view of the chuck shows 
same drawn forward and in its extended position. In order to 
collapse it for the purpose of putting on the kettle body to be 
seamed, it is only necessary to disengage the hinge hook shown at 
the bottom of sj)indle bearing, whereupon the chuck draws itself 
together automatically, ft is expanded to fill against the bottom 
edge of the kettle by raising tbe s])indle until the hook snaps in, 
after which the flat bottom is laid on and the slide pushed back 
into working position. 

Double euuiiii^ Oz'ol, Oblong, Sejuave Shapes, Htc. 

Double seaming machines for seaming articles of irregular 
shapes differ from others shown herein, in that the\ are constructed 
so as to allow the seaming rolls to automatically follow the shape 
of the can. As they do the seaming at the top of the can, they 
are preferable for filled cans. In action, the pressure on the foot 
treadle, which raises the pressure plate so as to clamp the can and 
the lid against the chuck, also throws in a friction clutch which 
starts the work. The double-seaming rolls, controlled by a cam 
made in a piece with the chuck and finished to the shape of the 
can, follow the shape of the can automatically, while the neces- 
sary pressure to form and finish the vSeam is imparted by the 
handles. These pressure handles are so arranged as to relieve 
the hand of the operator from all vibrations due to the irregular 
shape of the cans. This machine can be readily adjusted for 
different heights of work by means of a hand- wheel, and for 
different shapes by exchanging the cam chuck, which can be done 
in a few minutes. 
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FIG. 32S, — DOUlJI.rC SEAMING MACHINE EQUICrED WITH HEANK 
CENTERING device: AND COELAPSIBEE CHUCK. 



224 


L)1F:S, TIIKJK (OXSTRLCTION AND USE. 


Rolling Sciiitis on Square Cans. 

The rolling- of scams on square cans is accomplished in the 
following manner : The can is firmly held between two disks 
made exactly to fit the heads of tlie can, the upper disk being 
mounted (Jii a vertical shaft fastened rigidly to the upper part of 
the main frame and the lower disk to a shaft passing through the 
lower part of the frame, and prevented from turning by an 
arm running in guides, but capable of vertical motion imparted 
to it by a cam on the treadle shaft. 

The steel rolls which operate on the seams at the top and 
bottom are carried by a frame which rotates upon the upper and 
lower stationary shafts and around the can. These rolls are 
mounted on levers i)ivoted in the rotating frame, the opposite ends 
of the levers being furnished with rolls bearing against star- 


r 








33^ — HORN FRAME WITH SENKI-N ROUSTER AND SLIDE 
I'RAME COMIUNKD 

shaped stationary cams on the two vertical shafts, which give the 
in and out motion re([uired in tiassing around the corners of the 
cams. The rotating frame carries two sets of these rollers, which 
])ress on opposite sides of the cam at beith the top and bottom, 
thus equalizing the side pressure and rolling the seams more 
l)erfectly than would be possible by the use of a single set of rolls, 
each scam being rolled twice in each revolution. 

There are additional cams provided, which, as the machine 
comes to a rest, move the roll outward from the surface of the 
cam, so the latter may be removed from the machine. Attached 
to the bottom of the rotating frame is a bevel gear meshing with 
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a pinion on the jnilkw shaft. The pullc\ is provided with a 
friction cdutch controlled h\ the treadle. 

A can being placed iijKai the lower disk and the foot ])ressed 
npon the treadle, the can is raised and clainjied firmly between the 
ii])])er and lower disks. The clutch is now thrown in, and the 
roller frame makes one revolution around the can, the latter re- 
maining stati(aiar\. After completing one revolution the clutch 
is aut(^matically released, the rolls are thnnvn outward, and the 



FIG. 3-^2. - -SUNKEN HOLSTER WMTH SLIDE PLATlC FOR 
WIRING DIES. 

lower disk drops, leaving the can free to he removed. The 
capacity of these machines is from 9,(xx^ to I 2 , 0 (X) cans in 10 
hours, and the saving of solder by the use of each machine 
amounts to from $15 to $18 per da\. 

Fig. 331 shows a horn frame with sunken holster and slide 
frame combined for horning and wiring, while Fig. 332 shows a 
sunken bolster with slide frame for wiring and curling dies ex- 
clusively. 
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DRAWING RROCKSSKS lOR SIIEKT MRTAL SIIKLl.S. 

Scaixity of Mechanics Who Understand Dran'ing Processes. 

It is safe to make the assertion that in no line of sheet metal 
work have dies and press fixtures been adopted more extensively 
for the iiroduction of articles for universal use than in the produc- 
tion of drawn and formed shells, and notwithstanding the univer- 
sal use to which such articles liavc been put, the means, methods 
and processes for their production are not understood as they 
should be. Although there are any number of establishments 
which make a specialty of drawn sheet metal wx:>rk, there is al- 
ways great difficulty experienced in getting mechanics who un- 
derstand thoroughly how to design and construct the tools which 
will produce such parts in the most aj)proved manner. Now 
while there is no difficulty in finding men who can construct dies 
for almost any other line of sheet metal work, it is unusual to find 
an all-around toolmaker who understands the construction of 
drawing dies. In fact we may say that we have worked with 
some of the best toolmakers in the country who were capable of 
making a tool for almost every known purpose, but wIkui they 
were given a sample of drawn work for which to make a set of 
dies, they would flounder about and show by their actions that 
they had not the slightest conception of the principles and rules liy 
which they might construct the proper tools successfully. 

Uncertainty as to the Best Means to Adopt. 

In view of the uncertainty among mechanics as to the best and 
most approved means to atiopt for the production of drawn sheet 
metal work, we will describe and illustrate in this chapter the dif- 
ferent processes for the production of such articles, including 
in the descriptions all . the kinks, fundamental principles, etc., 
which w'C have found to be the best for each type indicated. In 
arranging this chapter in this manner, i. e., from the view point 
of a practical man, we are convinced that it will be found the best, 
for this reason. Now wdiile the student and mechanical expert 
mav desire to know and understand principles of sheet metal 
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drawing processes from a technical point of view and may charge 
the author with having ignored principles and theories, whicli, 
by such men, are considered absolutely necessary to an intelligent 
understanding of the subject ; the author, as a practical man. is 
inclined to think otherwise, and for that reason we give in the 
following pages a complete description of how to construct draw- 
ing dies for all the ditTcrent varieties of drawn, formed and em- 
bossed sheet metal parts. For some classes of work two or 
three different types of dies are shown and descrilied, for the 
reason that conditions, tool e({uit)ment and other circumstances 
often prevent the adoption of tools of one construction, hut make 
that of another available. What we recommend is this; When 
the toolmaker has a set of drawing tools to construct let him 
adopt the dies described here for the production of a part which 
is similar to that which he is to produce, hollow the description 
of the tools carefully, memorize the little kinks and ways of ac- 
complishing the results, and lastly let him convince himself that 
perfect and accurate work on all parts is necessary. When the 
mechanic has done this, and has ac(|uaiiUed himself with the 
fundamental principles, which are given here in a sim])le and 
concise manner, he yvill experience no difficulty in attaining the 
desired results. 

Types of Dies in General Use for Producing Drazen Shells, 

h'or the production of drawn and formed shells from sheet 
metal, the dies in g'eneral use consist of four distinct tyj)es. The 
first is the most primitive and consists of punching out the blank 
to the desired shape and size in a ])lain blanking die, and then 
pushing it through a drawing die or dies, according to the de- 
sired length of the shell. This manner of producing the shells 
is the cheapest where only a small (juantity is required. The 
second method is by the use of compound dies and a double act- 
ing press, in which the blanking punch descends and punches out 
the blank and then remains stationary while the shell is being 
drawn and formed by the internal drawing punch. The third 
method is by means of a punch and die of the combination tyjie, 
in which the punching and drawing dies are combined and are 
used in a single-acting press. This method is the most popular 
and generally used one, as well as the most practical for the pro- 
duction of plain or fancy formed and drawn shells which are not 
required to exceed one inch in height. The design and method 
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of constructing dies of the combination type differ according to 
conditions, but the fundamental principles involved are substan- 
tially the same in all of them and may he adopted for the produc- 
tion of round shells of any shape which it is ])ossible to produce 
in one operation in a single acting press. The fourth and last type 
of dies used for shell work are known as “triple-acting drawing 
dies,” and arc used to produce shells which are required to be 
blanked, drawn and embossed, lettered or paneled in one opera- 
tion. They arc used in triple acting presses. 

Combination Dies — Their Use. 

('ombination dies are used in single-acting foot or power 
presses. They cut a blank, and at the same lime turn down the 



FIG. 333.- A COMBINATION DIE. 

edge and form the article into shape. In most cases the articles 
thus ])roduced are of shallow shapes, their edges frequently not 
over 3-16 inch deep, as, for instance, can tops and bottoms, pail, 



DKAWlNt; 1*K(KKSSKS FOR SllFFT IIFTAL SUKLLb. 


229 


bucket and cup bottoms, etc. On the other hand, however, dies 
of this class are used for makin^^ deeper articles, such as lx)xes 
and covers for blacking, lard, salve and other goods up to y4 
inch deep, or for cutting and drawing burner and gas fixture 
parts, toys, etc., up to 1 inch in depth. Suggestions concerning a 
large variety of shapes and styles of work such as can be done in 
combination dies w'ill be found on the following pages. Moht 
combination dies are so arranged that the finished article is auto- 
niatically ^)ushcd out of the dies by the action of sj)rings. W ith 
the press set on an incline, the finished work w'ill therefore slide 
l)ack by gravity, eflfecting a considerable saving in labor and 
greatly increasing tlie speed of production. An exi)ert oi)erator, 
with a medium size combination die in a power press, will pro- 
duce from 15,000 to 17,000 pieces jier day of 10 hours. 

Spring Pressure Atiachment for Combination Dies. 

Combination dies are now mostly used in connection with a 
spring jiressurc attachment, which C fastened to the l)olster 
plate, projecting downward thw)ugh the bed of the ])ress. 'flic 
rubber spring carries a plate which, through pins in the die, holds 
up the pressure or blank holder ring and keei)s the metal from 
wrinkling or crimping during the drawing operation and also 
acts as a *‘knock-out” for the finished work. 

Double-Aeting Cutting and Draieing Dies — Their Use. 

These dies are used in double-action presses. They cut a 
blank and at the same stroke of the press draw it into sha])e. 
I'he kind and thickness of tlie metal used determine whether one 
or several operations are reijuired to obtain the desired depth 
and shape. The nature of the shaping pnxress which is known as 
“drawing’^ will be understood from the annexed sectional views 
of cutting and drawing dies. These illustrations show two es- 
sentially different kinds of drawing dies, viz., lug. 334, a “push 
through die,“ and Fig. 335, a “solid bottom die.” 

The lower die A is fastened to the bed of the press, while the 
combined cutting punch and blank-holder T> is worked by the 
outer slide, and moves slightly in advance of the drawing punch 
C, which is actuated by the inner slide. The outer slide in 
double-acting pres.ses is so arranged that, after making its stroke, 
it stops during about one-quarter of the revolution of the crank 
shaft. The blank having been cut out from the sheet by the 
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cutting edges of A and 1>, drops into the lower die, and is there 
held between the annular pressure surfaces O and P during the 
down “dwell” of the outer slide. While the blank is thus held 
under pressure, which can he regulated to suit the special re- 
quirements of each case, the drawing punch C continues its 



FIG. 334. — DIE for double-action PRESS. 


downward movement, thus drawing the metal from between the 
pressure surfaces into the shape required. In this manner the 
metal is prevented from wrinkling. 

For straight-sided, cylindrical, prismatic articles which con- 
form to the shape of the punch without requiring a counterpart 



FIG. 335. — DTE FOR DOUBLE-ACTION PRESS. 


in the bottom of the power die, tools similar to those shown in 
Fig. 334 are used. They admit of })ushing the finished article 
right through the die, it being “stripped” from the punch at the 
commencement of its up stroke by the action of the “stripping 
edge” M. Where a counter pressure in the lower die is required, 
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dies of the kind shown in I'ij;. 335 are used. These have in addi- 
tion to the lower die, blank holder and drawing punch, what is 
known as a jilate" 1). d'his plate rises at the same 

time as the blank-holder 11, thus lifting the finished article from 
out of the lower die. 

Phun Draz^in^^ Dies, and RcdroTcin^^ Dies. 

Drawing dies of the type shown in log. 33^) dilYer from the 
tools shown m big. 335 in this, that they draw the article to he 
produced in them from iilanks previously cut. instead of lieing 
provided with cutting edges, which ]nmcli tlie blank at tbc s.amc 
stroke. They may be made of any style and size, and draw the 



Diawlii^j Die Bo-Diawliitf Dio with JiiaIJo Blank Iloldor 


FIG. 336. I'TC. 337. 

article at one or more operations, according to the shape and 
depth to be obtained. In work of considerable taper, such as milk 
pans for instance, two or more blanks are usually' drawn at the 
same stroke of the press. 

Drazvin<^ Dies With Inside Blank-Holders. 

Draw'ing dies with inside blank-holders, as shown in Fig. 337, 
are used for redrawing shells that have been first drawn in dies 
having outside blank-holders, similar to that shown in Fig. 
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334. The inside blank-holders hold the partly finished article 
at its lower beveled edge (), while the punch draws it into a 
deeper shape of less diameter. These drawing and redrawing 
dies are mostly made of a special grade of cast iron treated in 
such a manner as to give a very dense and uniform texture to 
the metal at the working surfaces. Sometimes, however, steel 
rings are set into the dies, and the blank- holders made of steel 
casting, which adds considerably to the durability of the tools. 
I'or articles which have to he very accurate in diameter a hard 
steel “sizing" punch and die are sometimes used after the last 
redrawing oj^eration. 

Triple-Action Dra7Ani^ Dies. 

Triple-action drawing dies are used in triple-action jiresses. 
d he\’ are frecjuently used instead of the solid Ixjttoin double-action 
dies shown in h'ig. 335. Like these, they cut, draw and stamp 
at one ojieration, but they deliver the finished article below the 
dies, instead of pushing it up, enaliling the operator to feed con- 



A Tnple-Aftinjf Dittwlng Die 

FIG. 3.'t8. — DIF FOR TRIPLK-ACTION PRESS. 
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tiniiously, instead of waiting for each j)ieoe to come np before 
the next one can be cut. Their construction will be understood 
from the sectional view in Fig. 338, in which A, set on raised 
bolster E, represents the cutting and drawing die, 1> the cutting 
punch and blank-holder, C' the drawing and embossing punch, and 
D the embossing die, which corresjjonds in its action to the solid 
bottom in double-action dies. After the article is cut and drawn 



Double and Single Acting Dio 
Operations In Drawing Tubes 
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OpeiiiUuin ill the production 
of a Deep Shell, in Dlei with 
lUtndo Blank and lloldcm 


FIG. 339. 


FIG. 340. 


bv the action of A, B, and C, as explained before, the punch C 
continues to descend and carries the drawn article down until its 
lower surface meets the embossing die 1) mounted on plunger F", 
working in sleeve (i, on its up stroke, where it receives the re- 
quired impression of beads, fancy designs, or lettering, etc. On 
the up stroke of the punch the finished article is stripped from 



234 


DJKS, TIli:ik CONSTRUCTION AND USi:. 


it at the M, and the press being’ set on an incline, the wo^k 

slides back by gravity beneath the raised bolster E, into a bux 
placed behind the press. Tn this manner, embossed drawn articles 
can be produced as rapidly as ordinary plain covers in pii.-^h 
through dies. 

I'hc Maknii^ of a Combination Die, for Blankin^e^ and Dra^enii; a 
Shell in a Sui<^le-Delion Press. 

In the following we sIkjw and describe one t> j:»e tE combiiri- 



tion die, and the way to construct it, and further on in the chaj)- 
ter other types and methods. 

In big. 343 is shown a cross-sectional view of a combination 
punch and die, while the shell produced in it is shown in Figs. 341 
and 342 respectively. When constructing dies of this class the 
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first requisite is to decide upon the sliape and size to wliicli ihe 
shell is required to he finished and the thickness and texture of 
the metal to he used. This lieinj^ settled the next thinj; is a 
pair of templets, and in the working out and finishing of these 
templets to the desired degree of accuraew, deiiends the (juality of 
the work ])roduced when the punch and die are hnished and 
operated. 'I'hese tenijilets, from which this particular punch and 
die were constructed, are shown in h'ig. 344, one for the draw'ing 
die and the other for the drawing punch, the difference hetween 
the two heing exactly one thickness of metal at all points. With 
the templets finished we are now ready for work. 

A piece of tool steel, annealed, and long enough to get both 
the drawing punch and die out of it, is chucked and the outside 
of the projecting ])ortion turned to the size of the largest diameter 
of the templet I shown in big. 344, and the end finished or faced. 
This end is then worked dou'ii to the exact shajic of the templet, 
first, by using the compound rest, and then finished with hand 
tools, getting all curves symmetrical, and the surfaces as smooth 
as possible, b\ lapping with a stick, oil and enuTV. The die is 
then cut off, leaving it the height shown. The iiunch \\ is then 
worked out and finished to the sluqie and size of the other tenqilct, 
in the same manner as the die, and cut off with a stiff parting 
tool, ddie tapped holes in both die and punch are then let in, as 
show'll, for the knockout stud, and the spiiiig barrel stud 11, re- 
spectively. 

The bolster is the next thing to finish, d’his, for a die of this 
construction, should be of cast iron, cast good and solid. After 
a cut has been taken of the top and back to take out strain, a 
finishing cut should be taken off the bottom and also off both ends, 
as shown in Fig. 343. It should be then strapped on the face- 
plate of the lathe and the inside bored out as shown, leaving 
three shoulders or seals, ddiat is, at !> P> for the blanking die 
(which is not worked out and finished until the correct size and 
shape of blank is found) at C C for the blank-holder ring O, and 
the last or bottom one for the locating central of the drawing 
punch E, as shown. The bolster is then removed from the 
lathe and six equally-spaced holes are drilled around the inside 
for the tension or blank-holder pins Q, as shown in the sectional 
view'. The drawing punch E is then located and fastened within 
the bolster in the position shown, by means of the spring barrel 
stud G, which shoulders against the bottom of the bolster. The 
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sprinp^ barrel is of hard spring rubber about six inches long and 
y/j inches thick, with a clearance hole through the center to allow 
of slipping through the stud II, as shown. Two cast iron washers 
and two jam nuts complete the arrangement, the washer R l)eing 
faced on the side which supports the blank holder ring pins Q, 
and both sides of the jam nuts T chamfered. 

The blank holder ring ( ) is then machined as follows : A 



EK). 344. 


piece of tool steel alx)ut j/> inch thick, large enough to leave 
considerable surplus stock around the outside after finishing the 
inside, is first chucked and one side faced, and a hole bored 
through the center at T, so as to fit nicely around the forming 
])unch. It is then placed on a mandrel and both sides faced, 
leaving it the thickness shown ; the outside diameter is left un- 
finished until the blanking die has been hardened and ground. 





FIG. 345. — SAMPLES OF COMBINATION DIE WORK. 
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clrcl and the stem turned and both ends of the punch faced. 
A slot is then milled into the stem to accommodate the pin N of 
the knockout stud. Now, to find the blank, the punch and die, 
which are complete except for the blanking or cutting portions, 
are set up in the press and a number of trial draws made from 
templets until the exact size and shape required to form the shell 
as desired is found. I'he various i)arts are now removed, and 
the blanking die X got out. For this a steel forging is generally 
used, and it is first chucked and the back faced and the outside 
turned to within 3-64 of the finish diameter, or the seat for it in 
the bolster. It is then reversed on the chuck and the face fin- 
ished to the shape sliown, tapering it away so as to leave about 
5-32 inch of surface at the cutting edge. The inside is then 
bored out to within 3-64 of the size of the temi)lct, and the face 
polished with a stick, oil and emery. The blanking die is now 
hardened and slightly warmed, and then set up in the grinder and 
ground on the outside to fit snugly within the holster and on the 
inside to the exact size of the templet, giving it about one de- 
gree of clearance. The die is then drawn on a hot plate to the 
temper desired, which in this case — as the stock was a soft 
brass — was a dark straw. JTur setscrews are then let in around 
the outside diameter of the bolster — spacing them equally — and 
notches ground in the die t(.) C()rresi)ond with them, and the die 
fastened and located within the bolster as shown. 

The blank-holder ring is now finished on the outside to fit 
within the die, hardened, drawn to a light straw temper, ground 
on both sides, and located within the die on the six tension pins 
Q. These ])ins should be of stiff drill rod and finished so that all 
of them will be exactly the same height. 

The outside of the punch is now turned to within 1-32 inch 
of the finish size, hardened, and drawn so that the blanking por- 
tion W will be a dark blue and the inside or drawing por- 
tion a light straw. The punch is then ground to fit the die, by 
driving it on a mandrel, finishing it so as to fit within the die 
without play. The stop-pin Y and the four stripper pins Z are 
then let in at the positions shown, in the plan view of the die. 
Fig. 344, the stop-pin being so placed as to leave a trifle over a 
thickness of metal between the punchings, and the four stripper 
pins so as to project to the edge of the cutting die, and in height 
sufficient to allow of the stock passing freely beneath them. The 
punch and die are now complete and ready for work. 
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The tools arc set up in the press in the relative positions 
shown in the sectional view. Fig. 343, adjusting the stroke of the 
press so that when the punch has descended to its limit of stroke, 
the drawing die will bottom within the blanking puneb. The jam 
nuts of the barrel stud are adjusted so that the blank when 
punched, will be held with sufficient tension between the faces (.f 
the blank-holder ring O and the ])unch to prevent the stock from 
crimping or wrinkling as it is being drawn and formed. The ac- 
tion of this punch and die when in operation can be understood 
from the sectional views, d'he result is shown in Figs. 341 and 
342 resi)ectively. 

Simple or Push Through Drawin^e, Dies. 

As mentioned in the foregoing when describing the combina- 
tion blanking and drawing die, it is possible to produce plain 
drawn shells not exceeding one inch in height in two operations 
b\ the use of simple dies. 'Fliis is always preferable when only a 
small quantity is re([uired. 'Fhe punch and die shown in lug, 
346 is of this class, and was used for drawing the shell shown in 
F ig. 347. To operate this punch and die it is necessary to have a 
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press with at least an inch and a half of stroke, and one that will 
take in at least seven inches between bolster and ram. As the 
majority of power presses of any strength and size will take 
this, the punch and die shown is the best for the work men- 
tioned, the cutting out of the blank, of course, being done in a 
separate operation by means of a plain blanking die. In the die 
shown in Fig. 346 the principle of holding the blank described for 
the other while it is being drawn is reversed. It will be remem- 
bered that the rubber spring barrel was fastened to the bottom of 
the die, while in this case it is on the punch. The making of a 
die of this kind is simple indeed, it being a piece of round tool 
steel turned and faced at X X, in diameter sufficient to allow of 
the blank to be drawn to rest true within it. A hole is let 
through the center at Z for the drawing portion, in diameter the 
exact size of the outside of the shell, Fig. 347. The upper edge 
of the die is slightly rounded, after which it is highly polish^^d 
(or when a grinder is handy, it is left .010 small and ground to 
size after hardening). The die Y is then reversed and an oval 
groove about 1-16 deep is turned into the back at A A, running 
out to a dead sharp edge at the die Z. Push-through dies of this 
class should alwa}s be left as hard as possible as they wear fast. 

A simple cast iron bolster, with a recess to accommodate the 
die, is all that is required for the die. For the punch R, a piece 
of tool steel about seven inches long is first centered and turned 
to the size shown, to the length of the shank R, to within of 
an inch greater than the depth of the shell to be drawn, Fig. 346, 
ending in a square shoulder as shown. The end W to form the 
punch portions is then turned to within .010 of the finish size, 
that is, exactly two thicknesses of metal less than the diameter 
of the die. For the blank holder, a piece of cast iron of suffi- 
cient size is first chucked and bored out to fit the punch, fitting at 
R, resting on the shoulder of the punch and fitting the punch 
])roper at W, loosely, as shown. It is also reduced at V V to just 
fit the die at X X. A cast iron washer faced on both sides and 
bored to fit the stem R serves as the back plate U for the rubber 
buffer T, which has a hole through the center, as shown, large 
enough to leave about 1-16 inch of space all around the stem R of 
the punch. This is so that when the rubber is compressed it will 
not choke up around the punch. 

In setting up a punch and die of this kind the following way 
is the best. The stem of the punch is first shoved up into the 
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locating true \\itliin the die at X X, and the liolster is seeurely 
fastened to the press bolster. 

In operating a die of this kind a blank is laid within X X of 
the die, and the punch descending’, it is held tiglitly between the 
faces of the blank holder (by means of the sjiring barrel 1' cfan- 
pressing) and drawn through the die Z, the punch descending 
far enough to draw the shell comiiletely through the die. As 
the punch ascends, the sh.cll is stripped from it by means of the 
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sharp stripping edge at A A at the back of the die. One thing 
in setting dies of this kind is to be sure to have sufficient tension 
on the blank when the punch starts to draw it, as otherwise the 
blank will start to crimp or wrinkle, thereby spoiling it. The 
shell shown in Fig. 347 is the first drawing operation of four 
necessary to produce the shell shown in Fig. 348. The means 
used for reducing the diameter and increasing the height was 
by reducing dies of the type shown in Fig. 350. The two first 
reducing operations reducing the shell inch in diameter re- 
spectively, and the last or finishing die 1-16 inch. These dies 
are known as redrawing, reducing or push through dies, and 
their design is almost the same as the die shown in Fig. 346. D 
is the die, F F the stripping edge, and F the gage used. To set 
the shell to be reduced, it is located within the gage portion of 
the die at E, the punch descending pushes it through the die D 
and strips it at the edge F F. This is a type of die most fre- 
quently used for producing shells of unusual height. The greater 
the height desired the greater the number of operations reejuired 
to attain the result. The finishing die should be hardened and 
ground and lapped as smooth as possible, and the punch ground 
to exactly two thicknesses of metal less in diameter in order that 
a smooth well-finished shell shall be produced. 

Drazi'ing a Small Shell from Heavy Stock. 

In the production of the shell shown in Fig. 352 a very simple 
and inexpensive die was used, this being ])ossil)le as the blank was 
of comparatively heavy stock. The die, I'ig. 351, is a sim])lc 
drawing die. C is the bolster, of cast iron, bored to admit the 
drawing die A, and the knockout pad D, the die A resting squarely 
within it at B and the knockout pad at E. A clearance hole runs 
down through the bolster for the shank of the knockout. The 
two setscrews F F were let into the side of the bolster, at an 
angle as shown, to keep the die A securely in position. The die 
is finished to the exact size and at the top to the shape of the 
shell A, with a depression let into the face for the flat blank G, 
thus serving as a gage. This die was well polished and tapered 
inward toward the bottom nearly one degree. It was left very 
hard. In the punch I is the holder and H the punch, the latter 
being in diameter two thicknesses of metal less than the die. 
The set-screw J holds it. In operating, the blanks are lubricated 
by pouring heavy hot grease over them. One is placed in the re- 
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cess on the die, and as the punch descends it is drawn and 
formed to the shape shown at A. As the punch ascends, the 
press knockout device strikes the knockout stud or pad D and 



raises it sufticiently to slrii) the sliell from the die. When metal 
as thick as here shown is to he drawn, neither blank-holder, pad 
or spring'-barrel rubber is required, as the thickness of the blank 



FIG. 352.— SHELL DRAWN FROM HEAVY STOCK. 


in proportion to the diameter of the shell to be drawn prevents 
wrinkling or crimping. 

For the hole in the bottom of the shell the punch and die, 
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Pig-. 353, were used. K is the bolster, M the die and N the gRgc 
plate. P is the stripper bent to the shape shown and fastened to 
the back of the bolster. R is the punch and II the holder. The 
shell A is placed in the gap^e portion N, and the punch descending 
blanks the hole ; and as it ascends, the shell is stripped from the 
punch by the stripper P. In drawing the shell and blanking the 



hole, stock was left to allow of finishing the shells in the screw 
machine as they were to form part of tire valves for automobiles. 

Makift'j an Accurate Combination Blanking and Draiomg Die. 

In the following we will describe a practical method, some- 
what different from the first, of constructing an accurate com- 
bination blanking and drawing die for the production in a single 
acting press of a symmetrically formed and nicely finished 
shell of sheet brass, which w^as to be afterward polished and 
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plated and used as the cover on a piece of tabic ware. This shell 
IS shown as first drawn in Fig. 354 and the punch and die for 
producing it in Fig. 356. As these shells were required in large 
quantities and were required to be duplicates and free from 
scratches and marks, it was necessary to construct all parts of 
the die as accurately and durable as possible, and with each 
working part separate to allow of substituting when any one of 
them became \forn or were broken. 

Making the Draining Punch. 

After making a pair of templets of sheet-steel, one the size 
and shape of the outside of the shell, and the other its exact du- 
plicate, only one thickness of metal smaller at all points, we were 
ready to start. The drawing punch J was made first. A jficce of 
cold-rolled stock was then threaded to fit the hole in J, which was 
screwed on to it and the outside turned to within 1-64 inch of the 
finish size. The curved face of J was then finisherl to templet to 
the radius shown, the sha|)e of the inside turned in, leaving 
enough stock to allow of grinding to a finish after hardening. 
The punch was then hardened, slightly drawn, and then placed 
on the threaded arbor and ground to the exact size and shape in 
the lathe by means of a tool-post grinder. The points requiring 
the most accurate finishing are at X X, as the shell at this point 
was required to fit tightly the piece on which it was used. 

The Draiving Die. 

We now tackle the female die and blanking punch combined, 
G, which is in fact a compound of a blanking punch and a drawing 
die. A forging of tool steel is chucked and a hole bored and 
reamed through it lengthwise for the plunger and knockout F. 
While still in the chuck, the inside is roughed out and bored 
as shown, using the compound rest to get the desired angle at 
I I, and hand-tooling the rounder corners. The straight portion 
was bored back the distance showm, ending in a square shoulder 
at the back. The inside was then lapped and polished. The 
forging was then removed from the chuck and forced onto an 
arbor, the stem E turned to fit the ram of the press, and the back 
faced, but the outside of the punch proper was not touched until 
after the blank was found. The plunger or knockout H was 
then finished, the face to the radius of the templet. This face 
acted as the face of the drawing die. An air hole was let 
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through from the back and one let through the blanking punch 
also. The end of the stem F was threaded for the adjusting nuts 
and the face H hardened and drawn to a light straw color. The 
drawing punch and die were now complete and we were ready 



FIG. 356. — COMBINATION BLANKING AND DRAWING DIF. 

to finish the other parts, and make the trial draws to find the 
blank. 

The Die Bolster. 

The cast iron body of the die, after being planed, was fas- 
tened to the faceplate of the lathe by entering screws into four 
tapped holes in the back. A cut was taken off the face and the 
inside bored at R R, which had to be somewhat larger than the 
blank would be. This can be usually determined within 54 of an 
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inch at least. A recess was then let into the bottom of the itiside 
as a locating seat for the drawing punch J, and a hole bored and 
reamed through the center for the spring barrel stud W 'I'lic 
ends of the bolster at S S were faced and eight 5-16 inch holes 
let through around the inside, for the eight l)lank holder tension 
pins U. The blank holder ring Q Q was then got out, and then 
the eight tension pins, of 5-16 inch drill rod. All the finished 



parts of the die were then as.sembled within the bolster as shown, 
fastening the drawing punch J down in its beat by screwing the 
spring barrel stud V up into it, allowing it to shoulder against the 
back of the bolster. The tension pins U were let down into the 
bolster and rested on the cast iron washer Y of the spring bar- 
rel, while the blank holder ring was placed on top of them. The 
edge of the hole in the blank holder was rounded so as to come 
down over the drawing easily. 

fimiing the Blank. 

The bolster, with the parts mentioned, was now fastened on 
the press, and the punch G, with the plunger H in it, set in line 
with it. The nuts Z Z were tightened until the buffer had been 
compressed sufficiently to hold the blank tightly between the 
blank holder ring Q and the face of the punch G, as soon as the 
blank commenced to draw. Now, to find the blank cut out two 
or three different sizes of templets and scratch outlines of them 
on a sheet of metal, draw up the templets and work from the 
outline which proves the nearest to the desired size and shape. 
Thus the correct blank will be found in a short time. 
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Machining the Cutting Die. 

As we now have the correct diameter of the blank, we could 
go ahead and finish the die. The blanking die L L, chucked by 
the hole, is faced on the back and the outside turned to an angle 
of ten degrees and then laid aside, and the fastening nut N N is 
'finished. 

The bolster is now reset on the faceplate, the blanking die 
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FIG. 358 . — SAMPLES CF COMBINATION DIE WORK. 
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L L is secured by the fastening nut N, after which the outside of 
this nut is finished and the blanking die bored to within i-()4 inch 
of the size of the blank templet, and a cut taken ofi? the face. The 
blanking die is then removed from the bolster, after which it is 
hardened and drawn to a light straw temper. It is again fas- 
tened on the bolster and the inside ground to the size of the temp- 
let and the cutting face ground also with a tool-i)ost grinder. 
The hole for the stop-pin ]\1, as will be understood, is let in before 
the die is hardened. 

Finishing the Punch, 

The blanking punch is now roughed down on the outside, 
hardened and ground to fit the blanking die, the face is ground 
and the inside polished by lapping with Hour emery. The blank- 
ing punch temper is drawn from the back, manipulating it so as to 
get the cutting edge a very dark brown and the drawing portion 
a light straw temper. All the various ])arts of both punch and die 
are now assembled, as shown in Tig. 356, and the stop-pin M let in 
and also the four stripping pins. These pins are of 5-16 inch 
Stubs wire, and are bent to project over the face of the die to 
\vithin a fraction of the cutting edge, thus allowing of the strips 
of stock being fed beneath them. 

Using the Die. 

All parts being finished, the die is ready for work. It is set 
up in the press and the rubber spring barrel is adjusted by tight- 
ening the nuts, so that the blank holder ring Q Q will be held 
level with the face of the cutting die. 1 he manner in which the 
punch descends and punches out and draws the blank to a fin- 
ished shell is shown in Tig. 356, the shell being shown by a dark 
section between the drawing punch and the die. The blanking 
punch descends until the blank has been drawn from beneath its 
face and that of the blank holder ring Q Q, the tension for hold- 
ing the blank being communicated to the blank holder by the 
compression of the rubber spring barrel. The blanking punch is 
made longer than necessary, to allow of grinding the face. The 
cutting portion of the blanking die is finished straight for its 
entire depth and it also can be ground. 

When stock over 1-16 inch thick is to be punched, the die 
should be ground shearing. Fig.* 356 represents the die as it 
appears when the blanking punch has reached the bottom of its 
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Stroke, and shows how tlie tension pins arc forced down by the 
pressure on the blank holder, and how they compress in turn 
the rubber spring barrel by means of the washer Y. The locat- 
ing and fastening of the blanking die upon the bolster by the 
fastening nut N N is the best of several methods, as it allows of 
removing and grinding the blanking die and then relocating it in 
the shortest possible time. 

The shell as finished in the second operation is shown in Fig. 
355. This operation consists of rolling inward and half-curling 
the edge. The means used to accomplish this are shown clearly 
in Fig. 357, and can be intelligently understood with the help of a 
very slight description. The shell before wiring is placed in the 
cast iron holder M, the edge of which is rounded to facilitate 
rapid locating. The curling die F is of tool steel and fits into a 
depression in the holder E. The face of F is turned as shown 
and a V-sliapcd groove with a half-round bottom of the re- 
quired radius turned into the face, to match the templet. This 
groove is lapped to a high finish. When half curling a shell, the 
curling die is set to just descend far enough to curl the edge 
half way. When a full curl, until the edge meets the side of the 
shell. 

Constructing a Solid-Back Combination Die for Shallow Rec- 
tangular Shells. 

In the following we will endeavor to show the most prac- 
tical and expedient method for the construction of a combination 
die of a generally used type for blanking 
and drawing shallow rectangular shells, of 
plain metal of the shape shown in the two 
views of Fig. 359 and also explain a few 
kinks which are new and of interest. 

The first things to be considered are the 
same as those laid down for constructing 
round combination dies, i. e., the thickness 
of stock to be used, the shape and size of 
the shell, and the making of the templet. 
As for finding the blank, although some die makers become 
so skillful through constant practice that they can find simple 
blanks without trial draws, there is no reliable formula which will 
prove correct for any two diflferent shapes or thicknesses of metal, 
as the conditions under which the metal is drawn and formed. 


aiMii to bi Ukdo 


FIG. 359. 
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whether in round or rectangular shapes or otherwise, are dis- 
tinctly different in each case. 

Making the Templets and the Dra'iving Punch. 

After the forging for both punch and die (which should be 
of wrought iron body and tool-steel faced) have been secured, 
the templets for the drawing portions of both punch and die 
should be made. These templets should be of stiff sheet metal, 
and finished all over to the exact shape and size to which the 
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FIG. 360. — DIE for rectangular SHELLS. 


shell is to be drawn, the difference between them being exactly 
one thickness of metal at all points. Then by using die smaller 
templet the drawing punch K, big. 360, should be finished to it. 
To finish the four corners of the punch another templet, Fig. 
362, is required. Take a piece of stiff sheet brass and drill and 
ream a hole at D to the exact radius to which the inside corners 
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of the sliell are required to be, then cut away the stock as shown 
and finish the two sides C and 15 to leave a perfect quarter of a 
circle. We fit all four corners of the drawing punch to it, fin- 
ishing them smooth and free from lumps. Great care should be 
taken to get all four corners alike. 

Machining the Draicivg Portion of the Punch Proper. 

Having finished all the working parts of the drawing punch 
K, we turn our attention to the blanking punch, shown in Fig. 
361, the inside of which is to be finished to act as the drawing 
die. This forging is first chucked and a hole is bored and 
reamed through its entire length to admit the pad stud F. An 
arbor is then forced into this hole and run on the Hthe centers, 
and the stem or shank I", is finished to fit the ram of the press. 
Both ends of the forging are then faced, and after the lines have 
been struck for the drawing die portion the arbor is removed 



FIG. 361, — PLAN OF FUi. 362. — TEMPLET 

ru.\cil. FOR CORNERS. 


and the work set face up in the chuck of the universal milling 
machine, where, by the use of the vertical attachment, the die 
portion is finished to the lines and templet. First a roughing 
cutter is used and the inside at (i G is roughed out. Then by 
using a sharp end butt mill, the radius of which is one thickness 
of metal and .003 of clearance greater than that of the corners of 
the drawing punch K, and starting from one corner, so as to get 
a perfect quarter of a circle, the work is fed along one way until 
the distance from the st^rt of the cut to the finish is exactly two 
thicknesses of metal longer, plus .003 inch clearance, than the 
length of the punch K. The cut is then started again at right 
angles to the first, and the width finished in the same manner, fin- 
ishing it two thicknesses of metal and clearance wider than the 
punch. All four sides are finished in this manner, and the inside or 
bottom is finished flat and square with the sides. When the finish- 
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ing of the die has been done properly, extra care being taken at the 
corners, the inside of the die will present a smooth appearance, 
and very little polishing will be required. The two holes H H 
for the pad springs J J are then let in by drilling, and the pad I is 
got out. This pad is of mild steel, about 5-16 inch thick, and is 
finished to fit easily within the die. A hole is drilled and tapped 
in the center and the pad stud F is screwed tightly into it. This 
pad stud is also threaded at the other end for the adjusting nuts 
L. The parts of the die are then assembled within the punch, and 
we are then ready to make the trial draws, and find the blank, 
as the exact size and shape of it have to be found before either 
punch or die can be finished. 

One Way of Finding the Blank for a Rectangular Shell. 

To make these trial draws, when constructing dies of the 
type shown here, two things are necessary — first, a blank holder 
ring, which afterward forms a permanent part of the die, and, 
second, a trial spring barrel and plate. The blank holder is usu- 
ally a forging of tool steel, and it is shown at N N in both the 
plan and the cross-sectional view of the die in Fig. 363. This 



blank holder should be about ^ inch thick, and, after being 
planed on both sides, it should be worked out on the inside to 
templet, to fit nicely at all points around the drawing punch Iv. 
The outer edges of the blank holder are left rough until the blank-' 
ing die has been finished. 

We now work out several diflFerent sizes of templets, in size 
and shape somewhere near what we think will be reipiired to 
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form the shell, transferring an outline of each size, and marking 
the duplicates, upon a flat sheet of stock. The templets are to 
draw up and the outlines for reference afterward. These templets 
should be got out of the same stock that is to be used for the 
shells. The manner of making the trial draws is shown in Fig* 



I^IG. 364. — ARRANGEMENT EOR FINDING SIZE AND 
SHAPE OF BLANKS. 

364. The spring barrel is of rubber, 4 inches in diameter and 6 
inches long, with a clearance hole straight through it to admit 
the barrel stud, which is screwed tightly into the bottom of -the 
barrel plate. The tension pins for supporting the blank holder 
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pad are six in number, and they are made extra strong^ so as to 
allow of using the spring barrel for trial draws of a number of 
different sized shells. These pins have to be finished all to ex- 
actly the same length, so as to allow of the blank, which is to be 
drawn up, being held with an equal tension at all points. The 
parts of this trial spring barrel are assembled as shown with the 
plate resting on the press bolster, and the barrel projecting down 
through the hole. The drawing punch is located on the plate, 
and the blank holder pad and blank holder are placed around it, 
as shown. The tension adjusting nuts on the end of the barrel 
stud are then adjusted so that there will be sufficient tension l)c- 
tween the blank holder and the face of the punch, so that w'hen 
the punch descends and the blank is drawn up into it, the metal 
will not crimp or wrinkle. 

One of the templets or blanks w'hich we have got out, is 
now placed on the blank holder, getting it approximately central 
wdth the drawing punch. The punch projKT, in which is embodied 
the drawing die, is fastened wdthin the ram of the ])rcss, and the 
barrel plate shifted and set so that the die is central with it. 
The punch is then^'brought down, by revolving the ])ress Hywheel 
by hdnd, until the templet or blank has been drawn up into it. 
The punch is then raised and the drawn shell is ^expelled by the 
spring pad 1. We are now able to determine where w^e have any 
excess of metal and where w'c have a deficiency of it in the l)lank. 
We now take another blank and increase or decrease the size at 
any point that the shape of the drawm shell may require. We 
then transfer an outline of this templet to a sheet, after which 
we draw it up. By repeating this operation a few times wx* are 
at last able to determine the exact size and shape of the blank. 
Sometimes the blank may be found in two trials, and often, when 
the shape is odd or intricate, it is necessary to make quite a num- 
ber of templets and trial draws before the exact size and shape 
of the blank can be determined. 

Finishing the Blanking Portion of the Die. 

Having found the correct blank for the shell, and having 
made a perfect templet, wx can go ahead and finish the die. By 
reverting to Fig. j6o, the method of construction will be clearly 
understood. The forging for the blanking die is first machined 
on the bottom and the ends at P P and O. A hole is then 
drilled at each end, as shown, and the forging is bolted tightly 
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on the table of the milling machine. Then by using the vertical 
attachment the die is finished to templet, finishing it straight for 
about inch of its depth and then undercutting as shown at 
Q Q. The outside of the die is then sheared away, leaving about 
3-16 margin all around the cutting edge, as shown in the plan of 
the die. 'Jdie blank holder ring X is then finished to fit nicely 
within the die, finishing the outside so that the opening for the 
drawing punch will be exactly in the center of it — this calls for 
very accurate work. The blank holder is then hardened, drawn, 
and ground true and flat on both sides. 

Locating the Drazoing Punch Within the Die. 

To locate the drawing punch K central within the blanking 
die, the blank holder X is entered within the blanking die and the 
drawing punch K is located within the blank holder. Four holes 
are then drilled through the back of the blanking die and trans- 
ferred into the drawing punch, two holes for the flat-head screws 
S S and two for the dowels T T. The punch and blank holder 
are then removed and the holes for the six blank-holder tension 
pins V drilled tl' rough, distributing them evenly or equally 
around the inside of the die. vXfter the holes for the four strip- 
ping pins 1)1 and the stop-pin Ar arc drilled and the hole for 
the spring barrel stud let in and tapped, we are ready to 
harden and temper the die. 

Hardening the Cutting Die. 

To do this right the die should be carefully heated in either a 
gas muOle or a charcoal furnace to an even cherry red and then 
quenched in a tub of water, which should not be too cold. After 
hardening, the die should be placed o^ the fire and slightly 
warmed. The face should then ])e ground and the outside mar- 
gin and the inside polished. To temper the die, heat a flat block 
of cast iron (large enough to hold the heat for some time) and 
when it is red hot place the die face up on it, wipe and polish 
top with an oily ])icce of waste and the various stages of temper 
can be noted, and when a light straw appears remove the die 
and allow it to cool off slowly. 

Finishing a Square Blanking Punch. 

The finishing of the blanking punch is a very simple matter, 
all that is necessary to attain good results being a little care and 
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the application of a few methods of construction which have 
become standard. The punch is placed on an arbor and located 
on the miller centers and the four sides are milled down to al- 
most the finish size. The edges of the punch are then slightly 
beveled, and it is placed under the press with the drawing punch 
raised so as to locate itself in the punch by straddling it with two 
pieces of stock, and the punch sheared a little ways into the 
blanking die. It is then removed and the surplus stock is worked 
away and then filed until it is a snug fit within the die. After 
the face of the punch has been slightly sheared, and the edges of 
the drawing die slightly rounded and highly polished, the punch 
may be hardened and then tempered by laying it alternately on 
each of its four sides on a hot plate, teni})ering the cutting edges 
to a dark blue and leaving the inside or drawing portion as hard 
as possible. When finishing the blanking portion of the punch, 
care has to be taken to do it so that the drawing portion will be 
perfectly central. 

The drawing punch K is hardened and drawn slightly. It is 
then fastened and located within the blanking die by means of 
two flathead screws S S and the two dowels T T. This i)unch 
should be highly polished for the inside of the shell to present a 
smooth appearance, d'he four stripper pins should be of stiff 
drill rod and bent and driven into the base of the blanking die in 
the position shown, projecting out over the blanking die so that 
the blanking f)unch will just clear them. The stop-pin Ai is alsa 
of drill rod. The two spring barrel w^ashers W and Y are of cast 
iron, and are faced on both sides, as arc also the adjustable nuts Z. 

Use and Action of the Die. 

When in operation, the punch and die arc set up in the press 
in the relative positions%hown in big. 3()0, and the stroke is set 
so that the pad will bottom. The strip of metal to be punched is 
then fed under the stri])i)er pins and against the sto])-pin Ai. 
The punch descending, the metal is punched and the blank is held 
between the faces of punch and blank holder, the tension on it in- 
creasing as the punch descends and the rubber spring l)arrel com- 
presses, and the shell is drawn. As the punch reaches the end of 
its stroke, the drawing punch K forces the shell solidly against 
the pad I, flattening the lx)ttom and squaring the edges. As the 
punch rises the drawn and finished shell is expelled from the 
punch by the spring pad I, and as the press is inclined, it drops 



258 DIES, THEIR CONSTRUCTION AND USE, 

off at the back through gravity, while the scrap is stripped from 
the punch by the four stripping pins. 

Combination dies of the design and construction here shown 
can be used to the best advantage for the ])lanking and drawings 
of shells which are not required to exceed % inch in height, as, in 
order to draw that amount, the rubber spring barrel is com- 
pressed to the maximum, and to com])ress it more would cause 
the metal to either stretch excessively or to split. So when it is 
desired to draw shells over % inch in height, more than one die 
is required. 

A Set of Dies for Decorated Tin Boxes of Rectangular Shape, 

In no branch of modern sheet-metal manufacturing, have 
dies and press fixtures been adopted and developed wdth better 
results, than in the manufacture of decorated tin boxes of rec- 
tangular or irregular shapes. As these boxes have almost com- 
pletely superseded the old pasteboard and small wooden kinds, the 
number of skilled and well paid mechanics constantly engaged 
in making improved tools for their cheap and rapid production is 
enormous. It may not be irrelevant to say that in the manufac- 
ture of such articles, results arc attained, both as to cheapness 
and rapidity of production, which are not equaled in any other 
branch of sheet-metal working. 

The following description and accompanying illustrations are 
of a set of dies for the production of vaseline boxes and covers, 
the dimensions of which were required to be: 3?,s inches long 
by I 13-16 inches wide by inch deep. The operations required 
to finish the box and cover arc shown by the half-tones. Figs. 
365 to 368, Fig. 365 is the result of the first operation ; that of 
punching out the blank and drawing it as shown. Fig. 366 is the 
appearance of Fig. 365 after the second operation, which con- 
sists of trimming the edges of the blank and drawing it to the 
height shown. The third operation consists of forming the nar- 
row bead in the four sides of the box, as shown in Fig. 367. Fig. 
368 shows the cover of the box, which is blanked and drawn and 
paneled in one operation. 

First Operation for Rectangular Shells. 

The first operation, Fig. 365, is accomplished with the punch 
and die shown in vertical cross section in Figs. 369 and 370 and 
showing plans of the punch and die respectively. This punch and 
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die is of the single-actinp^, combination blanking and drawing 
type, and is of a construction which will allow of the best results 
being attained at the minimum of cost and labor. It also pos- 
sesses a number of new and improved features which facilitate 
production. 

As shown in Fig. 369, the cutting or blanking die is finished 
from a forging of mild steel with a tool steel ring welded on for 
the die proper. Beneath the blanking die is the punch plate, on 



FIG, 365 —FIRST 01>KKATI0N. FIG. 366.— SKCONi:) OPERATION. 



FIG. 367. — THIRD OPERATION. EIG. 368. — TIIK COVER. 


vvliich arc located the spring barrel stud, the drawing ])unch and 
the blanking die; the latter located by a dowel at each end. The 
drawing punch is locateil and fastened on the punch ])late by 
two dowels and two screws, as seen in the plan view, Tig. 370. 
The blanking die is finished with three degrees of clearance and 
the blank holder ring is machined to fit it. The cutting die is 
hardened and drawn to a light straw and the face is sheared so as 
to have four or five high spots equidistant around the cutting 
edge. The stripper on the die consists of a piece of sheet stock 
worked out to a clearance size for the punch, and located at the 
back of the die on two pieces of tubing B B by two cap screws 
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A A. This kind of stripper works better than the usual bent 
pins, and should be used wherever possible. The stop consists 
of a stud driven into the die base and an adjustable squared piece 
of stock let into an inclined hole and located by a setscrew. The 
six tension pins, the buffer or spring barrel and washers, as well 
as the shape of the blanking die are shown in Figs. 369 and 370. 

The punch consists of two parts, the blanking punch, the in- 
side of which acts as the drawing die, and the pad, which also 
acts as the knockout. The sha[)e of the cutting edge of the 



FIG. 369. — CUTTING AND DRAWING DIE FOR FIRST OPERATION. 


punch is the exact shape of the blank required to form Fig. 3 ^ 5 - 
The manner in which the blanking and drawing of Fig. 365 is ac- 
complished can be understood from Fig. 369, as can also all other 
points of construction. 

Fundamental Practical Points for Making Irregular Shaped 
Dramng Dies. 

The fundamental practical points to be kept in mind when 
constructing a die of this kind for working decorated stock are 
as follows : Make three templets ; one for the drawing die, an- 
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Other for the drawing punch and a third for the corners so as 
to get the proper radius. Finish the drawing die, the punch 
plate, the two sides of the blank holder ring and the inside, and 
the drawing die, before starting on the cutting die or punch. 
Then make your trial draws until the proper blank is found. 
When you have an exact blank, finish the cutting die and the 
outside of the blank holder ring, and fit the blanking punch. 
Take a cut off the die base after the die has been hardened. For 
decorated metal allow .006 inch clearance in the drawing die; 
that is, finish the drawing die .006 inch and two thicknesses of 
metal larger than the drawing punch, while for plain tin allow 
about .0035 inch. P)y doing this there will be no necessity for 
easing up with files or grinding, and the designs on the metal will 
not be marred or scratched. Round the edges of the drawing die 
smoothly; if the draw is very short, 1-32 inch will be enough. 



FIG. 370. — PLAN OF COMBINATION DIE. 


and if long increase it accordingly. Be careful to get all the 
corners of the drawing punch the same radius and those in the 
die also (plus two thicknesses of metal and clearance) and lap 
very smooth. By keeping the above points in mind no trouble 
will be encountered when constructing a die of this type. 

Trimming and Drazeing Die for Second Operalion, 

For the second operation, that of trimming the edge of the 
portion of the blank which is still flat and finishing the draw, 
the double-acting punch and die. Fig. 371, are used. This die 
is used in a double-acting press. The plunger or punch con- 
sists of the holder, a mild steel forging, the trimming punch and 
the drawing punch. The holder is located on the face of the 
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press ram and fastened by two cap screws through G G. The 
cutting punch is located in a machined seat sunk into the face 
of the holder and is fastened by four flat head screws. The 
plunger pro])er or drawing punch, fits the inside of the trim- 
ming die and is finished with a taper stem for locating and fasten- 
ing it in the press ; the drawing punch portion is finished very 
smooth and is hardened. 

The die consists of the cast iron bolster, the trimming die 



FIG. 371. — DOUBLE- ACTION TRIMMING AND RE-DRAWING DIE 
FOR SECOND OPERATION. 

and the drawing die. The trimming die is located within a ma- 
chined seat in the top of the bolster and is fastened by four head- 
less screws J. The drawing die is located within a machined seat 
in the bottom of the trimming die and is fastened to the bolster 
by four flat head screws from the bottom. The drawing die is 
left very hard and is lapped to a dead finish and the upper edges 
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rounded, while the lower edges arc left sharp and act as a strip- 
per for the work. 

The action of this die when in operation can be understoo<l 
from Tig. 371, in which is shown the work after the cutting ])unch 
has descended and trimmed the edges and has stopped (holding 
the flat portion tightly on the face of the drawing die, by the 
action of the ])ress) while the plunger or drawing punch con- 
tinues to descend and draws the metal into and through the draw- 
ing die, producing the shell shown in Tig.- 3 ^^ 5 - 

The Use of Trimmiuf^ Dies for Drazen Work. 

The reasons why a second drawing die of this type is neces- 
sary in order to produce shells of the height shown are: In the 
first place, it is almost impossilde to produce shells of any, except 



fig. 372. — AUTOMATIC UEADINO DIK AND PLUNGER. 

very shallow, depths with true edges without a trimming opera- 
tion, because the flow of the metal while it is being drawn is 
such that the slightest defect in the blank will show up in a 
jagged edge in the drawn shell, and the deeper the draw the 
greater* the effect in the walls of the shells. Secondly, any de- 
fect in the construction of the press or in the alignment of the 
ram with the bolster, or any inaccuracy of parallelism in the parts 
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of the punch and die, will contribute to raggedness in the walls 
of all drawn work of rectangular or irregular shape. The only 
way to overcome this is to trim the edges in a second operation 
in a cutting die of the type shown or with rotary shearing cut- 
ters/ 

The Beading of the Shell. 

Fig. 372 shows the die and plunger used to form the bead in 
the four walls of the shell of box shown in Fig. 367. The bead 
does not extend entirely around the shell, but, instead, runs to 
within about inch of each corner. Fig. 373 shows a plan of 
the plunger and Fig. 374 a idan of the die. From the three 
illustrations the construction and operation of the tools can be 



FIG. 373. — PLAN OP PLUNGER OP AUTOMATIC BEADING DIE. 


understood. The die and plunger arc automatic and are con- 
structed, the one to expand and the other to contract, by the ac- 
tion of the down and up strokes of the press ram. 

The die consists of, first the bed plate, Fig. 372, which is a 
mild steel forging with a raised surface X in the center in 
which the four sections N of the beading die proper are located 
to move in and out in dovetailed channels. These four sections 
are of tool steel and have a bead milled out on their faces, as 
shown by the dotted lines in profile at O in Fig. 372. They are 
beveled at Z for the faces of the plunger studs F, and are forced 
outwardly together by the springs Y. The pins P prevent them 
from expanding too far. The shell is located on the spring pad 
L, Fig. 372. This spring pad is worked by the four tension pins 
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M, the lower ends of which rest on the large washer T, which is 
located on the spring stud S. The spring U, the washer V and 
the two nuts are the other parts. 

The plunger is shown in section in Fig. 372, and in plan 
in Fig. 373. The stem (not shown) of the body plate A is fitted 
to the ram of the press. The four inclined faced studs h' are for 
contracting the die sections N. Tlic expander ]\ is located and 
fastened in the stem of the body ])latc by means of a strong 
taper pin (not shown). The lioldcr is then milled dovetailed to ad- 
mit the four expanding sections J. Small pieces li are dovetailed 
into the sides of the holder as backs for the springs. The bead 
on the sections is shown at K. Tlie sections J are hardened 
and drawn to a light straw, as are also the sections N in the die. 

The manner in which the die is operated can be understood 



FIG. 374. — PLAN OF AUTOMATIC BEADING DIE. 


from Fig. 372. The shell is placed upon the spring pad L and 
located by the raised ribs at the side and back. As the plunger 
descends, the four sections enter the shell until they strike the 
bottom, when the spring pad is forced downward. When the 
spring pad is halfway down the inclined faces of the studs F en- 
counter the portions Z of the sections N in the die, and com- 
mence to contract them. As the spring pad bottoms on the bol- 
ster, the sections N touch the walls of the shell and remain sta- 
tionary, while the inclined faced studs and plunger continue pro- 
gressing downward and the four sections are expanded by the 
plunger at C, the sides or sections expanding until the beads 
are produced in the walls of the shell. As the plunger rises, the 
four punch sections contract by the action of the springs I, and 
are withdrawn from the shell, while the die sections expand by 
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the action of the springs Y, and the spring pad L raises the 
beaded shell to the top of the die, to be thrown off by the oper- 
ator. The shell as beaded in this die is shown in Fig. 367. 

The cover, b'ig. 368, is produced in one operation in a die of 
the same construction as the one shown in J^'ig. 369. As the draw 
is rather shallow no trimming die is necessary. Instead, in order 
to produce the edge shown, the blank must be exact in shape and 
size at all points. 

Rules for Figuring the Approximate Sice of Blanks for Drazen 

Shells. 

All die makers that have had much experience in making 
<lrawing dies, know that there is no way of ti;4uring out the exact 
size of a blank for a shell of a given depth and diameter. In 
fact, the only way to secure a perfect blank is by the “cut and 
try” method described in another part of this chapter. How- 
ever, although a perfect blank cannot be found by figuring, a 
blank of approximately the correct size can be found by so doing. 
As it is always well to know how to do this in order that the cor- 
rect blank shall be found in as few trial draws as possible, we 
give here a method which has worked well in i)ractice. 

The way to figure out the approximate size of a blank for 
plain cylindrical shells is as follows. Take the outside diameter 
of the shell to be drawn and add it to the length or depth of same. 
Then add to this 1-32 inch for every 3-16 inch of depth, and 
the resulting total will be very near the exact size of the re- 
quired blank. Imr deep shells this rule will allow of finding a 
blank which, when the shell is drawn, will leave enough for 
trimming, while for shallow shells, which will draw perfectly 
square across the top, a slight reduction in size will be necessary. 
The amount to deduct will become apparent after the first trial 
■draw. 

As a simple example of how to find the blank, say the height 
of the shell is to be 2.625, ^^id its diameter (outside) 2.225. 
lowing 1-32 inch to every 3-16 inch of height, as 2.625 equals 42- 
16, we get 14-32 or .4373 to add to the added total of height and 
<lepth. Thus we have the following: 


Height of shell to be = 2.625 in. 
Depth of shell to be = 2.225 
Allowance to add on = 4373 in. 
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As the total of this, 2.625+2.225+.4373, equals 5.2873, the dia- 
meter of the blank should be a little over 5 and 9-32 inches. 

There are any number of rules for tie^urin^ the size of blanks, 
in which the principle upon which the fiiulinj^ of the diameter is 
based, is that the area of a drawn shell e([uals the area of the 
blank from which it is drawn. Hut as it never docs, because of 
the fact that all sheet metals stretch and run nnetiually under 
drawing pressure, the rules work well only on paper. 'I'lie way to 
construct a drawing^ die in the shortest po.ssihle time is to fi}.!:ure out 
the approximate size of the l)lank in the manner described above, 
cut out and file up a templet according to the result, make the 
drawinp^ portions of the die, make the trial draws, discover 
where there is an excess or a deficiency of metal, make a new 
templet, which should he almost perfect, draw it up and, if found 
correct, finish the cutting portions of the die. 

In one larj^e shop in llrookiyn, Y., where over too die 
makers are employed, they have a man who d(K's nothing but > 
figure out the a])proximate blanks for the drawing dies and 
make templets, lie makes the tenijilets according to his findings, 
and they arc given to the die-makers, who proceed to make the 
<lies in the manner described above, finding the exact blank as they 
go along. 

The Draiving and Ju)nning of Aluminum, 

For the drawing of aluminum shells, tools of the same con- 
struction as those used for the ])roduction of shells from sheet 
brass or other sheet metals should he used. The precaution 
necessary to insure satisfactory results being the use of a jiroper 
lubricant, which usually should be a cheap grade of vaseline, not 
infrequently, however, for deep draws, lard oil will contribute to 
the attainment of good results. In the majority of cases better 
results will be derived from the use of vaseline. Never attempt 
to work aluminum without the use of a lubricant, cither in drill- 
ing, turning, or press working. For the first two operations irse 
kerosene. Aluminum is properly susceptible to deeper drawing 
with less occasion to anneal than any of the other commercial 
metals. When, for instance, an article which is now manufac- 
tured in brass, requiring say three or four operations to complete, 
would usually have to be annealed after each operation, condi- 
tions, such as the thickness of metal, depth of draw, etc., deter- 
mining this-; with aluminum, however, if the proper grade 
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is used, it is generally possible to perform these three operations 
without annealing the metal at all, and at the same time to pro- 
duce a finished shell which to all intents and purposes is as stiff 
as an article made from sheet brass. 

In order to w^ork aluminum successfully by the use of dies 
in the power press, particular attention must be paid to the fact 
that a proper grade of metal is necessary, for either through 
ignorance or to not obseiwing this fundamental point is the 
foundation for the majority of complaints that aluminum has 
heen worked and ])roved a failure. If it should be found neces- 
sary to anneal aluminum, it can be readily accomplished by heat- 
ing it in an ordinary mullle, being careful that the temperature 
shall not be too high — alx)Ut 650 or 700 deg. F. The best test 
as to when the metal has reached the proper temperature, is to 
take a soft stick and draw it across the metal. If the stick chars 
and leaves a black mark on the metal, it is sufficiently annealed 
and is in a proper condition to proceed with further operations. 



CHAPTER TX. 


COINING PROCESSES — PUNCHES, DIES, AND PRESSES FOR OPERATIONS 
ON HEAVY STOCK. 

The Philadelphia Mint. 

Some of the finest and most powerful presses built to-day arc 
used for coining, and nowhere in the world is there a finer lot of 
such machines than in the new United States mint in Philadelphia. 
This new mint is the hest-equipjied and most artistically-modeled 
coining establishment in the world, and as it now stands has cost 
over $2,400,000. As a descrijHion of this great factory will con- 
vey to the reader an understanding of the various processes re- 
quired in the coining of metal, we will begin with the melting 
room and proceed onward until we reach the department where 
the finished coins are turned out. 

The bullion used for coin is first received in the dejiosit room, 
and from there goes to the melting room. In this room are six- 
teen melting furnaces. Crude ))etroleum is used exclusively for 
heating the furnaces, the tein])eralure of which can be raised to 
1,000 degrees. 

The keg-shaped crucibles arc made of plumbago and arc kept 
piled about the furnaces. These, as needed, are placed in the fur- 
naces and in them are placed the gold and silver bricks, which 
are brought from all parts of the world and vary greatly in size 
and shape. Before being turned into coin they must be alloyed 
with copper until 900 per cent. fine. 

The men who do the melting stand before the furnaces wear- 
ing huge mittens made of heavy buckskin or crash, padded with 
pieces of Pirussels carpet. When the metal reaches a certain color, 
which they can detect only after long exiierience, it is ready to be 
moulded into ingots. But before this is done a few drops of the 
molten metal are removed for the assayer. 

In moulding, a man whose gloved hands grasp a pair of tongs 
holding a three-spouted gray bowl in their jaws, dips from each 
crucible the glowing metal and pours it into a series of clamp 
moulds. Each set of moulds are then taken by a second man and 
plunged into cold water. The hardened ingots are next dipped 
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into muriatic acid, which eats away all particles of foreign matter, 
after which they arc placed in a second water bath. 

All ingots, whether gold or silver, are moulded to measure a 
foot in length, but vary up to one and one-half inches in width 
and thickness, according to the size of the coin to be struck from 
them. 

Each finished ingot comes from the mould with a blunt end, 
this resulting from the end of the mould where the metal was 
poured in. A row of machines shear the irregular ends off, 
after which the bars are passed to bench hands who file off the 
rough edges. 

The filings arc caught in oilcloth-lined boxes and carefully 
saved. Next the ingots arc sent to a long table, where they are 
placed side by side in a row, and a man stamps upon each a num- 
lx:r, designating its melt. 

The bars now pass to the assayer, who compares the few drops 
of metal taken from the furnace with the correspondingly num- 
bered lot of the finished bars. If the latter falls below 900 per 
cent, fine, it must be remelted. 

The ingots which have passed the assayer next pass into the 
rolling department where they are passed between massive rollers 
fifteen times, reducing them until they are twice the required 
thickness. Eefore reducing them further they must be annealed. 
For this purpose a large annealing and tempering furnace is pro- 
vided in which the metal bars are heated to a cherry red and 
quenched in water. They are then put through another series of 
rolls fifteen times before being reduced to the proper thickness, 
which, of course, depends upon the denomination of the coin to be 
made from them. The metal comes from this last rolling opera- 
tion in strijis varying in dimensions up to six feet in length, four 
inches wide and about one-sixteenth thick. 

The flat strips of gold and silver are now fed to presses 
which are equipped with blanking dies. The strips are fed auto- 
matically and the finished blanks drop out at the bottom into a 
tray. These are the blanks upon which the final designs are to 
l>e embossed. 'Phe blanks as large as a quarter are cut in a single 
row from the strip, while the smaller ones are cut in combinations 
of two and three by gang dies. The scrap strips are returned to 
the melters. 

The blanks are next sent to the cleaning department, after 
which they are sent to the automatic weighing machines. On. 
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each of these machines are ten upright brass tubes into vvliich the 
blanks are fed. Beneath the tubes is a long sliding bar with a 
reciprocating motion, each move of which pushes off ten blanks 
into a small basket on one end tif the scale beam. 'The blank s are 
weighed instantly and are passed througli a series of troughs 1‘ad- 
mg to three boxes. The light blanks fall into the first box, the 
standard ones into the second, and the heav\ ones into the la^t 
box. The light blanks are condemned and melted c)ver, wlrle 
those which are over weight are taken to the adjusting room. 
Here over 100 women, each with a set of scales and files before 
her, are employed in filing the edges of the heavy blanks until all 
are down to the standard size and weight. 

The next operation through which the blanks are passed is that 
of milling. The milling machines put on the flat rim or raised 
edge which protects the face of the coin from abrasion, d'he 
milled blanks are now reheated to a cherr\ red in an auloinaUc 
annealing furnace, through which they are fed and at last dnv^' 
into a copper collender, then lifted by a crane into a bath of 
muriatic acid, tire revolved in this bath and finally dropped into 
a revolving screen filled \.vit]i sawdust, which cleans and dries 
them thoroughly and makes them ready for coining. 

Against the wall of the coining nxnn there are twenty-four 
jiowerful presses, each with a vertical face of polished steel 
forged or cast in the shape of a giant letter (). At the front is 
a box filled with shining blanks which are fed to the machines 
by women. The blanks arc fed beneath the punch through a 
tube, a pair of automatic fingers taking the lower blank and plac- 
ing it on the die. The bottom and top of the blank are cmliossed 
at the one stroke, and at the same lime through the force of expan- 
sion, the disk of metal tightens within the fluted collar in the die, 
thus finishing the coin with the fluted edges. Silver dollars and 
gold coin are stamped at the rate of 85 per minute, quarters and 
half-dollars, 90 per minute, nickels, 110 per minute and cents 12a 
per minute. 

From the coining room the finished money goes to the proving 
department, wdiere its accuracy is again tested. It is then ready 
for the counting room. 

In this department gold coins, silver dollars and half dollars ^ 
are all counted by weight. They arc stacked up inside steel 
frames and swept off into the pan of a huge pair of scales. The 
quarters, dimes, nickels and cents are shuffled over large flat boards. 
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with parallel strips of brass between which the coins fit loosely. 
When the boards are filled with money, they are tilted until the 
coins flowing over them fill all the spaces between the strips. In 
this way $i,ooo in dimes are counted on a single board every 
eighteen seconds, and thrown into an opening at the front of the 
counters’ table. Leaving the counters, the new money is placed in 
steel strong boxes to await shipment. 

An Embossing Press for Work Requiring Heavy Pressure. 

In Fig. 375 is shown the type of press used for embossing sil- 



FiG- 375- — an embossing press for coining. 
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ver, britannia, brass, copper, etc., in the manufacture of medals, 
coin, regalia, jewelry, watches, silverware, etc. 

The die is fastened to a slide which is actuated from below by 
means of powerful togi^les. These toggles arc made of steel 
castings, having hardened steel pieces set in at the seats and joints. 
Adjustment of pressure and die space is elTected by means of 
steel wedges between the punch holder and frame. 

This machine embodies several novel features. In order to 
withstand the tensile strain of 350 tons, which it is designed to 
exert on the work, the body is made of a solid wTought-iroii forg- 
ing, the center of which is slotted to admit the working parts. 
The mandrel on which the lowa'r dial rests is made of steel and 
is operated by toggle joints or links made of tool steel hardened 
and ground. 

In order to obtain the necessary adjustment of the dies to regu- 
late the pressure, a steel shoe is provided above the mandrel, to 
which the upper die is attached. This sIkk* is held up in place 
by four rods passing up to a yoke at the toj), and the weight is 
supported by four large compression springs. The upper side of 
the shoe is made slightly inclined, and a steel wedge inserted be- 
tween it and the bearing in the frame. The position of the wedge 
is adjusted by means of a screw which passes through the side 
of the housing, and which is operated by the hand wheel shown. 

Punching Tools for Heavy JVork. 

Fig. 376 shows a set of punching tools for punching holes in 
heavy stock, and Fig. 377 the manner in which they are located 
and used in a large punch press. The set of tools consist of die 
block, die holder, die, edge gage', pull off or stripper, punch and 
punch holder. The die block bolts on the lower jaw to receive the 
die holder and die, and the die holder is made to fit the die block 
and bored to fit the various sizes of small dies. When the die is 
small it is made circular in form to fit the die holder, but if it 
is large, it should be made to the shape of the die holder to fit 
directly into the block. The punch holder has a square shank and 
fits into the ram of the press and is borecl to fit the shanks of the 
small punches. When the punches are large they should be made 
with the shank to fit directly into the ram of the press. The 
edge gage bolts to the frame of the press and its edge serves as a 
gage for the edge of the piece to be punched. The .stripper or pull 
off is a pivoted lever whose forward end straddles the punch and 
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strips the sheet as the punch uses ; it is adjustable up and down hy 
means of a pin at the rear end of the lever, so as to accommo- 
date different thicknesses of metal. The Kennedy and Richards 
l)atent punches are often used in place of ordinary tools described 



FIG. 376.— SET OF PUNCHING TOOES. 



FIG. 377.— TOOLS IN PRESS. 



FIG. 378.— PUNCHES, DIES, ETC., FOR HEAVY STOCK. 



COINING I’ROC ESSES. 


275 



FIG. 379. — POWERFUL BLANKING PRESS WITH DIES IN POSITION FOR PRODUCING LARGE BLANKS. 
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above. Fip^. 378 shows a collection of punches and dies used for 
piercing- heavy stock. As shown the j)unches have pointed centers 
to locate the stock i)roperly by the center punch marks which have 
been previously laid out on the sheet to be punched, d'he holders 
for the punches require no description as the illustrations show all 
clearly. 

Double Crank Presses for Operating Lar^ge Cutting and Donning 

Dies. 

For operating large cutting and forming dies, or gangs of 
punches and dies extending over a large area, (Unible crank 
presses are decidedly preferable to the ordinary “single crank'’ 
type. The two pitmans are so connected that they are always 
adjusted simultaneously, thus enabling the operator to quicklv 
raise and lower the slide to suit the thickness of dies without 
any danger of getting the guides out of alignment. 

For heavy cutting and forming it is best to use these presses 
with back gearing, as shown in I'ig. 379. In connection with 
such large j)resses an automatic friction clutch will be found to 
give the best results, as it obviates the difficulties experienced with 
other types of clutches in presses of this class when used for cer- 
tain kinds of work. The action of such a clutch is practically in- 
stantaneous, and it avoids entirely the severe shock which tends to 
destroy the clutch parts and sometimes causes expensive delays 
and repairs. In the i)ress shown in big. 379 the larger gear wheel 
instead of revolving continually, is at a standstill until the clutch 
is brought into action. This constitutes an additional advantage 
in the saving of considerable wear, and avoids the necessity of a 
brake on the crank shaft. The clutch is also operated by means 
of a hand-lever in such a way that the operator can stop and start 
the slide instantaneously at any point. This facilitates to a very 
large extent the setting of the dies. 

These double crank presses are used extensively in the manu- 
facture of sheet-iron and steel goods, such as vapor stoves, wrought 
iron ranges, shingles, paneled ceiling and siding for buildings, cor- 
nice work, stove boards, drip pans, armature discs and seg- 
ments, etc., and for operating gangs of punches for rivet holes in 
tanks, water pi])es, gasometers, kitchen boilers, etc. They are also 
often arranged and used for forging purposes in the manufacture 
of hammers and similar articles requiring a series of dies set 
side by side. When intended for punching holes in long strips of 
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metal, openings arc cored in the ui)ri^lits. The oroi^.-rhead is 
guided in long, adjustable liearings, so that cutting aiul r.erforating 
dies, as well as others requiring groat accuracy in ir.ovcinent, may 
be operated. 

Heavy Xotchiny; Press With Piiueli and Die in Position. 
The press shown in Fig. 380 with ])unch and die in position is 



FIG, 380. — HEAVY NOTCHING PRESS AND DIES. 


used for heavy bridge and structural iron work. The press is 
motor driven and is a very powerful machine. The die is made 
in sections and the parts are located and fastened within a die 
block as shown. The punch face is sheared so as to begin to cut 




PIG. 381. — HEAVY DISC PUNCHING PRESS AND DIES. 



FIG. 382. — STEAM DRIVEN MULTIPLE PUNCH AND DIES. 
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at the edge of the sheet or beam and progressively punch out the 
section. 

Heavy Disc Punching. 

In Fig. 381 are shown a press and set of dies for punching 
discs 26 inches in diameter from 3-16 high carbon steel. As 
shown, the die is made in segments, each section having a curved 
shearing edge so as to make the punching out of the discs jiro- 
gressive and thereby reducing the strain on the press. I'lie sec- 
tions of the die are located and fastened within a holder. The 
punch and die holders used in a press of this type should be made 
so as to receive tools for discs of smaller diameters also. There is 
an automatic stop on this machine that arrests the slide at any 
point of the stroke. 

Steam-Driven Multiple Punches. 

The illustration, Fig. 382, is of a doublc-gcarecb steam-driven 
punch press measuring 10 feet between housings, with throat 0 
inches deep. It has a side stand with outl)oard bearings for cam 
and countersbafts, and is equipped with dies for ])unching one 
hundred and twenty inch holes, one inch between centers, in a 
34 inch plate. There is a pressure plate over the ininches, made 
in removable sections so that a single punch can be taken out for 
repair, etc., without disturbing any of the others. This machine 
has also a slide adjustment which is furnished to overcome the 
shortening of the punch caused by wear, and an automatic stop 
which causes the slide to stop at the completion of each stroke. 
The hold-down is automatic and, after stripping, rises to give 
plenty of room for the insertion of the plate. 

Fig. 383 illustrates another double-geared multiple punch, 
104 inches between housings, equipped with dies to punch all of 
the 64 holes in the tire of a steel harvester wheel 9 feet 6 inches 
long at a single stroke of the press. This machine has a center 
Fearing for the cam shaft, and side clamping device for centering 
the strip by hand before punching them. It has slide adjustment 
which raises and lowers the slide to make up for the wearing 
down of the punches, and an automatic stop which arrests the 
slide at the top of the stroke with the punches and dies open to re- 
ceive the work for the next operation. Machines of this type are 
made heavier and lighter, belt, steam and electrically driven, and 
any width between housings with a throat depth to suit require- 
ments. 
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FIG. 383.— MUCTIPLK punch PRESS EQUIPPED FOR 
PUNCHING 64 HOLES. 



FIG. 384. — MULTIPLE PUNCH WITH SPACING TABLE AND DIES. 
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Multiple Punch IVith Hand~Fccd Spacing Table, 

The illustration, Fij^! 384, represents a powerful machine ca- 
pable of punching twenty-six inch holes through Fi plate 
at each stroke of the slide. Owing to length of the feed required, 
the table is moved by hand, the distance between centers of end 
holes being 70 inches. As shown the punches and dies are fitted 
to holders which allow of their being quickly changed or removed. 

Heavy Beam Punching. 

In Fig. 385 is shown a heavy steam-driven machine fitted with 





FIG. 385. — HEAVY BEAM PUNCHING PRESS, TWO I I-l6 HOLES. 

tools to punch two i 1-16 inch holes in the flanges of a 15 inch I 
beam or do any lighter work. The punches and dies are adjust- 
able so that holes may be punched opposite each other, or stag- 
gered, one in each flange or both in line in the same flange. The 
machine is under perfect control of the treadle, has adjustable 
rollers to support the beams, and is provided with automatic stop 
so that the operator can arrest the slide at any point in the stroke. 
The machine shown in Fig. 386 is of the same type as the other 
except it is for heavier work. It is equipped to punch two lyi 
inch holes in the flanges of a 30 inch bulb-beam at one stroke, or 


2S2 


DIES, THEIR CONSTRUCTION AND USE. 



FIG. 386. —BEAM PUNCHING PRKvSS EQUIPPED WITH TOOLS FOR 
PUNCHING TWO I -INCH HOLES IN THE FLANGES OF A 30-INCH 
BULB-BEAM AT ONE STROKE. 
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do any lighter work. The adjustable roller frames that support 
the work swing aside and leave the opening in the lower jaw en- 
tirely clear. The punches and dies are adjustable in. two direc- 
tions. 

Fig. 387 shows another heavy machine ecjuipped with punches 
and dies for punching two holes in tlanges or si.x holes in the web 
of a 24 inch I beam. The punch holders and die holders are ad- 
justable, the minimum distance between centers of the outside 
holes being 23T inches and the maximum distance being 38 inches. 
Each punch is provided with a gag so that it can be made inop- 



FIG. 387.— BEAM PUNCHING PRESS, DIES FOR SIX HOLES. 

erativc, if desired, and does not have to be withdrawn in changing 
from flange punching to web punching. 

The machine shown in Fig. 388 is cquipi)ed to punch one or 
more holes in the flanges and the web of I beams, channels, angles, 
Z-bars or plates, with 15 inch throat. The punches are provided 
with gags or receding sockets so that they can be made inoper- 
ative if desired. The spacing is perfectly controlled by levers and 
can be instantly changed from zero to full throw by simply moving 
a lever. One lever adjusts the spacing in multiples of sixteenths 
and the other in multiples of 54 inch, up to 8 inches, providing 
for any scheme of spacing or any variation in spacing on the same 
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work. The levers lock in larj^e notches and do not require delicate 
setting. The table is provided with quick return power niovenient, 
independent of the feed, for shifting it back and forth. An auto- 
matic hold-down and slide guide, press the work against the 
gage. 

A Beam-Coping Machine Equipped ]Vith Coping Dies. 

The machine illustrated in Fig. 389 is equi])pe(l with double 
coping dies so that beams can be fed from either side and have 
both ends coped without turning them around. Punching tools 



FIG. 389. — BEAM COPIN(i PRESS EQUIPPED WITH COPING DIES. 


to punch the flanges and web of the beams can he substituted for 
the coping tools, the dies being high and narrow to make room for 
the lower flange of the beam and get close into the corners. This 
machine is used to cope the ends of 24 inch beams or punch six 
holes in the web or two i inch holes in the flanges, as its 
heaviest work. As shown, the machine is motor-driven. 

Heavy punching tools and machines, such as are shown and de- 
scribed in this chapter, and many other types too numerous to 
mention, are used principally by boiler makers, bridge builders, 
ship builders, and structural iron work concerns. 


CHAPTER X. 


TKE FEEDING OF SHEET METAL TO DIES — LUBRICATION OF PRESS 

WORK. 

Feeding of Stock a Factor in Production. 

In the production of parts and artic.es irom sheet metal by 
the use of dies, the proper feeding of the stock is one of the chief 
things to be considered, as the efficiency of the finished product 
and the cost of its production depends greatly upon the methods 
employed for this part of the work. 

Although the fact is well known that sheet metal goods manu- 
facturers strive to keep the cost of their tool equipment down to 
the lowest figure, and do not hasten to avail themselves of the many 
practical devices which are being constantly designed to assist in 
the chcaj) and rapid jiroduction of sheet metal parts, they would 
find that by installing a thoroughly practical system of feeding 
in their establishments, the safety of their operators would be 
insured and their profits increased. The improvements which 
have been made during the last few years in devices for press 
feeding are indeed wonderful, and wc feel safe in stating that 
there is not a sheet metal part or article in general use to-day for 
which some one of the large establishments devoted to the manu- 
facture of sheet-metal working machinery cannot provide an 
automatic feeding device to assist in its rapid and cheap produc- 
tion. 


Hand-Feeding. 

The most common and by far the oldest method of feeding 
sheet metal to dies is by hand, and in a number of cases it is the 
best. When the metal to be punched comes in short sheets or 
strips, or where scrap stock; is used, it should be fed by hand, 
feeding between a pair of gage plates, or a single one, on the die, 
against a stop-pin, as shown and described in the opening chap- 
ters of this book. But wherever the nature of the work will al- 
low an automatic feeding device actuated by the stroke of the 
press should be used. In the following pages are illustrated and 
described a number of the many different kinds of automatic 
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feeds which arc now in general use in all shops where the maxi- 
mum production from the minimum of labor is desired. 

Sniglc Roll Feeding. 

When large quantities of pierced blanks, plain blanks, shallow 
drawn or formed articles which can be [iroduced in one operation, 
or other work of a like character are required, and the stock from 



FIG. 390. — PUNCH PRESS WITH SINGLE ROLL FEED AT SIDE, FOR 
SMALL BLANKING, PIERCING OR BENDING OPERATIONS. 

which they are to be punched can be had in long strips or rolls, a 
press fitted with a single roll feed as shown in Fig. 390 should be 
used. The feeds and presses are to be had in a number of differ- 
ent sizes to suit the size and shape of the work, and the feeds 
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and machines are made in different styles, so as to feed from 
front to back, left to rijj^lu, or the reverse. The feeds are made 
with various size rolls with automatic release action for the upper 
roll, and with hand wheels as desired. The distance which the 



FIG. 391. — PERFORATING PRESS WITH AUTOMATIC 
DOUBLE ROLL FLED. 


stock can be fed at each stroke of the press is governed by the 
size of the rolls and the adjustment of the feed lever. 

Fig. 392 shows a dilTerent style of single roll feed and its 
adaptation and location on a larger press than that shown in Fig. 
390. The slide of this press is provided with a wedge adjust- 
ment actuated by means of the hand wheel in front. The upper 
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feed roll may lie quickly raised by means of an eccentric bruulle 
permitting tiie strip of metal to be accurately placed, released, and 
readjusted at any time. The pawl operates on the ed^^a' of a tootb- 



FIG. 392.— POWER PRESS WITH SINGLE ROLL KEI'.D AT RACK. 

less disk, takinj^ its ‘‘bite’’ by means of a wedetinet action, which 
permits of easy adjustment and line spacinp^. A machine cfiuipped 
with a feed of this type is very useful for bicycle chain work, 
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clock and watch parts, Yale key blanks, and many other articles of 
a like nature. 

yt Double Roll Peed for Perforated Metal Sheets. 

The double roll feed shown in position on the press in Fip;. 391 
is of the type most generally used for feeding sheets of metal 
which are to be perforated in regular patterns by means of a single 
row of dies, or in staggered patterns by means of a double row of 
dies. As shown, the press is built specially for this feeding de- 
vice, and as equipped has been adopted extensively on account of 
its speed of j)roduction, the accuracy of its work, and the ease 
with which the dies and punches may be renewed or adjusted. Tt 
may be run at from 70 to u:kd strokes a niinulc, according to the 
class of work done, and feeding the metal through the rolls will 
punch a double row of holes at each stroke across a 14 inch sheet. 

The roll housings are hinged, and each set of rolls has a hand- 
wheel for quickly adjusting the sheet at the start, or removing at 
the end. The rolls are actuated by a lever connected at the side 
of the press, one end to one of the lower feed roll ends, and the 
other to an adjustable stud in a T slot in the end of the pres', 
crank shaft. 

Feeding Partly Finished Small Parts and Articles. 

Fig. 393 illustrates a method of feeding ])arts and articles of 
small size beneath i)unches. Jt is used when adai)te(l to a press 
as shown for letter stamping or reshaping blanks and shells in 
the manufacture of tin bottle-capsules, burner parts, tin box cov- 
ers, and many other articles. In this device the die is fastened to 
a sliding piece, which receives its motion through a cam on the 
shaft in such a manner as to stand still while the punch is doing 
its work, after which the slide travels forward toward the oper- 
ator, who removes the finished piece and locates a new one with- 
out endangering his hands by getting them between the punch 
and die. With a device of this type adapted to the press as shown, 
a good operator will do from 50 to 100 pieces of work per minute 
according to the style of the work. 

Tube Feeding of Parts Which Have Been Previously Punched. 

The stamping, lettering or other die work on small blanks 
which have been previously punched, such as bicycle chain links, 
buttons, clock and lock parts, metal novelties, etc., can be best ac- 
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complishcd by means of a tube feed of tbc ty])e shown (Mi the 
press in Fi^. 3(^4. d'bese devices are binlt to feed front to back, 
or left to rii^ht, or tlie other way, as desired d'be l)lanks are put 
into a tul)iilar bolder from which an automalicall\ actuated slide 
takes tliem one by one, conve\inp; tlicm into the die at the rate of 



'• 393- — FRFvSS WITH CAM-ACTUATI:d Fin. 394 -l‘Ri:SS WITH TUIIE 

DIF SLIDE. fp:i>d. 


100 to 150 per minute. In some ca.ses it becomes necissary to 
add a cam-actuated stoj)-^a,LW to insure feedinj;- the lilank to the 
accurate positi(^n. Tliis stoji-j^aj^e is constructed similar to tbc 
finger-gage shown in Chapter I. Tlic tulie feed may be easily re- 
moved and a single or double roll feed such as are shown in Figs. 
390 and 391 substituted. 
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Double Roll Feeding for Producing Small Pierced Blanks from 

Strip. 

The dou])lc roll feed shown on the press, Fi^. 395, is specially 
adapted for such work as piercing; bicycle chain links, washers^ 
watch, clock and lock parts, and many other pieces used in the 





FIG. 395. — PUNCH PRESS WITH STAY RODS, DOUliLK ROLE EKED 
AND DIES FOR PRODUCING SMALL PIERCED BLANKS FROM 
THE strip. 

manufacture of hardware, lamps, electric apparatus, etc. The die 
first pierces the holes and then cuts the blanks, producinp^ from 
100 to 150 pieces per minute. On each stroke of the press, at 
the moment when the })ilot pins located in the blanking punch are 
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about to enter the pierced boles, the upper rolls are automatically 
raiseil so as to release the strip and permit the pilot pins to shift 
it into the correct position, correctinj^ any “slip” which may have 
occurred in feedinj^^-. and thereby overcoming'' the multiplication of 
error. By means of the hand wheels shown, the strij) may be 





FIG. 396. — PKKSS K()UIlM'Kn WITH DOUIILK HOIJ, AND LATI’.KAU 
FlCKDS, AND DIKS FOR IvMHOSSING, BUANKING AND FORMING 
TIN vSTARUFS OR TAG.S J'ROM vSTRIFS OF TIN. 

quickly fed to the startin^^ position and the last end quickly re- 
moved. 

Double Roll and Lateral Feeds. 

The half-tone Fig. 396 represents a press as equipped with a 
double roll feed and lateral feed, with dies for embossing, blank- 
ing and forming tin staples or tags from strips of thin metal. 
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It ' illustrates a method of combining feeds for automatically 
perforating, embossing or lettering, blankiiij;- and forming mis- 
cellaneous small tin and brass }j^oods ; it reciuires no description 
as its action is similar to the one shown in Fig. 395. 

Double Roll Feed zeith Aiitouiatic Release. 

A method of double roll feeding adapted for double-acting 



397 — D(')r]n.K ACTION PRESS WITH DoriUJv ROLE PEED 
AND AUTOMATIC ROLL RELEASE. 

presses f(U' the rapid production of shells which arc cut and 
drawn from the strip in “push-througli” dies is shown in Fig. 
397. hrom Oo to 150 shells per minute may be produced by 
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It ' illustrates a method of combining feeds for automatically 
perforating, embossing or lettering, blankiiij;- and forming mis- 
cellaneous small tin and brass }j^oods ; it reciuires no description 
as its action is similar to the one shown in Fig. 395. 

Double Roll Feed zeith Aiitouiatic Release. 

A method of double roll feeding adapted for double-acting 



397 — D(')r]n.K ACTION PRESS WITH DoriUJv ROLE PEED 
AND AUTOMATIC ROLL RELEASE. 

presses f(U' the rapid production of shells which arc cut and 
drawn from the strip in “push-througli” dies is shown in Fig. 
397. hrom Oo to 150 shells per minute may be produced by 
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in most cases a finder or f;rij)i)in^ movement is attached to the 
feed, which jdaces and holds the piece in the exact position when 
ready for tlie descending punch, ddie friction dial feed is best 
for redrawing short shells or pieces which are not liable to tojiple 
over. 

The Relchct Dial Feed. 

The ratchet dial fee<l consists of a circular ])Iate which ccni- 
nccts with the main shaft throiii^h the medium of cams or pawls, 
so as to receive an intermittent nTarx motion. This disk is pro- 



FIG. 401. — I’RHSS WITH AUTOMATIC DIAU FFFD, FITTFD WITH DIES 
FOR OPERATIONS 2 AND 3 ON BURNER SHELL, FIG. 1. 
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virlcd with a iiuDibcr of holes to receive either the work or the 
(lies. ]\y tile use of a ratchet dial feed it is often possible, in 
many cases, to submit the pieces to two or three consecutive 
()perati(jns without rehandling. The feeds shown in Figs. 3(98 
to 401 are ratchet dial feeds. 



l': 0 . 402. - (IKAKKl) PUNCH PRESvS EQUIPPED WITH FIVE SEPARATELY 
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Burucr slicll finivshetl on four-punch machine. First operation, Fig 1, made in 
combination die. 
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A Press with Adjustable Punch Carriers and an Autonuilic 
Pnction Dial J'cedur^ Dci'ice. 

The press illustrated in h'i<^. 402 is e([uii)i)e(l to [)ro(luce with 
f^reat speed and economy such articles as Limp hurners, stove 
trimmings, harness oil can tops, small colTee and teapot covers, 
lantern parts and other similar article made in lar^^t* (juantilies, 
which require a series of operations after the first cup or shell 
has been produced in a coinhination or drawiiij^ die. 

The first operation shells are placed on the* friction dial, 
whence they are carried automaticall\ 1)\ the reciprocating mo- 
tion or feed from one to another of the several dies, then auto- 
matically dischari^ed. 

In a press arranp^ed as this one is all dies operate simiiltan- 
eouslv, and as the press may he run at a spe'ed of 40 to tK) strokes 
])er minute (accordini^ to the si/c and shape of the shells) its 
output of 200 to 3(X) operations per minute is ciiuivaliMit to the 
work of 10 to 20 siipiclc slide presses fed hy hand. As the prc‘ss 
may be fed by an inexpensive operator and there is no inter- 
mediate handling, the amount of labor and shop room save(l, as 
well as the entire absence of danger to the hands of the ojicrator, 
are items of very great importance to manufacturers. 

Presses of this type are regularly built with four (ji* live punch 
carriers, but where an additional number of ojierations are re- 
([uired they are built wider and additional jiiinch carriers pro- 
vided. Such dies as are used for cutting, forming, [icrforating, 
lettering and flanging may be ojierated in these jiresses. The 
nuiiiber of operations that may be jierbjrmed is limited to the 
number that can be done without annealing the shells or jiart^. 
Shells rectuiring a less number of operations than there are punch 
carriers in the press may be handled just as readily as though 
the full number of dies permissible were being ojierated. 

The press shown in J’ig. 403 is ecjuipped with a different 
style of dial feed, and is used extensively for redrawing tinfoil 
bottle caps, caster ])arts, burner shells and other articles which 
have been cut and drawn. As cijuipped it will redraw from 50 to 
70 shells per minute, according to the skill and diligence of the 
operator. The blank-holder slide is actuated on the down stroke by 
the two cams shown, and is raised by a jiowerful spring with lever 
attached to the back of the slide and not shown in the illustration. 
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and stampinj^ a ccMisidcrahlc nunihor of small slu'lls at each 
stroke. It works with <^reat spctMl, and ellects a consideraI)l(* 
saving of stock, as will he seen from the ^cra]) sheet shown on 
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FIG. 404. — PRESS WITH AUTOMATIC I)I\E I'l.I.I), CAM-ACTUATED 
KNOCKOUT FOR PUNCH AND DIE, AND SAFETY STOP ATTACH- 
MENT. 


the floor at the left of the jiress. It is arraiifj^ed with a special 
automatic feeding device, as shown, and carries 14 sets of flouble- 
action dies, and will produce nearly 1,000 shells per minute. It 
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inay also bo arranged for more or fewer dies accordiii^ to wliat 
width of sheet, the size (^f the article, or other siiecial conditions 
may call for. 



FIG. 405. — "BLISS” PATENT TOGGLE-DRAWING PRESS EQUIPPED WITH 
A GANG OF DOUBLE-ACTING DIES, PRODUCING 1 4 SHALLOW SHELLS 
AT EACH .STROKE AT THE RATE OF 70 STROKES A MINUTE. 

A number of other methods of feeding sheet metal to dies 
are shov;n in connection with the dies and presses for various 
kinds of work in other parts of this book. 
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Lubricants to I’sc in the Jl'orhnii^ of Sheet Metal. 

All (lies will be found to work belter, last Ioniser and produce 
better results if a proper lubricant is used, and in tbe followin^^ 
we ^ive a list of the kinds winch have {iroved tbe best for the 
work mentioned. When pnncbini; iron, steel, copjier or ( ierinan 
sdver, a thin coatinjj;’ of lard oil or sperm oil should be sju'ead 
(wer the strips or sheets before punchin}^^. A good wav to do 
this evenly is to coat one sheet thickly and feed it through a jiair 
of rolls, thus the oil will spread over the sheet and coat the rolls 
and a nuniber of other sheets ma\ be run through the rolls and 
coaled evenly. luir drawn w'ork this matter of coaling the sheets 
(before blanking and drawniig tbe shells) will be found tbe best, 
as the coating of oil on tlu* sheets or strips of metal wall be very 
thin and it will not 1 h“ haind necessary to clean the slu‘lls after- 
ward, as the oil will have disapjieared during the jirocess of 
drawung'. W’hen the oil is applied with a brush or pad the coat- 
ing will be so thick that it will lu' necessary to cle.in (he articles 
produced. In the drawing of steel shells a thin mi.xture of 
grease and white lead wall give tlu' best rc'sults. k'or w'orking 
sheet brass or other soft metals (exc(‘pt in drawing operations) 
soai) w’ater should be used, allowing tlu‘ strip or sheet to run 
through a tank filled with the solution as it is fed to the dies. 
ld;r zinc, soap suds heated to a boiling point and ap])li('d as the 
metal is fed to tlu* dies will allow' of the best results lieing at- 
tained. For cutting aluminum use kerosene oil as a lubricant, 
for draw'ing it use vaseline. 

Although very often dies are used to punch sheet metal witb- 
rut ajiplying a lubricant to tbe stock, and good rc'siills are 
attained, it will be found that wlu're a lubricant is always used 
on all classes of sheet metal work the tools will last longer, the 
results will be better and there will be very little breakage. 
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ANNKAfJXf; 'lOOL S'IKKI. AN'l) 1 1 AUDI- N I X( ; AXU 1 FM IMCUl X(J PRO' 
CI'S.SIS lUR I'RISS lOOLS, IXCI-I’DIXC JllXTS A X 1) SIKJ- 

rii'Snoxs ox 'im-: rsi'. ok fiki-.s, 

A)incaliiv^[ Defined. 

Metals are annealed by l)ein<2^ slowly cooled from a In.C^h tem- 
perature. Annealinji; i^enerally increases the tlexihilil \', .softness 
and diictilit}' of bodies. When metals liavi' liecomc* brittle tbroui^b 
excess of strain in rolliniy, drawing, twistinj^, bammerinj.;, or 
other mechanical means, their properties may be restored by 
annealing’’. 

Hard enure, De/ined. 

Steel and a number of other metals, if cooled suddenly after 
having been stronj.^dy heated, become harder, more brittle and 
iiKU'e elastic than before. If tool st(‘el is heated to a white beat 
and then plunged into a bath of cold water or inercur\, it will 
become almost as bard as a diamond, yc'ry elastic; and so brittle 
that it can be used onl\’ for drilling temjiered steel or chilled 
iron, for coining and en!travin<.;- dies, and for the hardest kind of 
files. 

Teinferiiii^ Defined. 

Steel may be worked to any shape recjuired in the arts when 
it is m its softened condition. It is then stroiiL^iy heated and 
suddenly cooled, and as this liardenini;' process renders it too 
brittle for ordinary purposes, sometbinjj;’ of its elasticity is sacri- 
ficed, and a jiortion of its hardness removed by reheating the 
steel to a lower temperature and coolin^^ it ^raduallw This 
jirocess of annealing is called ‘‘drawinp^” or “temperint^.'’ The 
temper to which the steel is drawn depends on the use to which 
it is to be ])ut, and is regulated by varying the temperature of 
the second heatinpf, the higher the dep^ree of heat the softer the 
steel. 

When a steel article has been liardened, then polished or 
t^Tound and reheated, the film of oxide on its surface becomes, at 
a temperature of 428 dc^. l\, of a li^^ht straw color, then through 
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intermediate hnes to a violet yellow (501} deg. F.), blue (5^)0 
deg. F.) ; at 977 deg. F. the steel passes to a red heat. These 
colors guide the workman in his efforts to temper the tool as 
required. Light )ellow is the temper required for articles or 
topis requiring a keen cutting edge. A deej^er yellow for fine 
cutlery. Violet is the temper required for table knives. re(]uir- 
ing flexibility more than a hard brittle edj^e, at^l blue for all tools 
or articles which are required to be very llexilile. 

} [rating Steel. 

Never beat a piece of steel, which it is desired to harden, 
above the lowest heat at which it will harden, and the larger the 
piece of steel the more time reiiuired to beat it properly, as it 
will have to be higher than a snialler ])iece of the same steel, be- 
cause of the fact that a large piece of steel takes longer to 
cool than a smaller jiiece, as when a large piece of steel is plunged 
into the bath a great volume of steam arises and blow's the water 
away from it. thus necessitating more time in the cooling, 'rims 
W'hen the tool or die is vcr\ large a tank should be used to harden 
it in, into which a stream of cold water should be kept constantly 
nmning, as otherwise the ri'd-hot tool would heat the water to 
such a degree that the steel waiuld remain soft. 

Ilardeniire, end Tcniperin;:^ Smell Tools. 

Very small tools such <is small piercing jmnehes, etc., should 
be hardened in an oil bath or in lukewarm water, .as if cold water 
is used they will cool too (piickly and come out of the bath cracked 
or so brittle as to be useless. Never heat a ])iece of steel for 
hardening hot enough .as to raise scale on it ; even when it is a 
very large piece this can be prevented by heating very slow'ly in 
a packing box. When steel has been he.ited too hot and then 
quenched the grain is rendered coarse and brittle, and althougli 
it may l)e drawn to the desired temper it will break ([uicker than 
a piece which has been hardened at a very low' heat and not temp- 
ered at all, although the ])iece which w'as heated too hot and 
hardened and drawn will be softer than the otluT jiiece. 

When hardening long, flat or round objects they should be 
dipped endwise, holding them perpendicular with the surface of 
the bath. When this is done the articles will come out perfectly 
straight, or at least very little snrung. When dipped otherwise 
such tools will warp. When dipping a half-round tool dip it 
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with the half-round side at an angle of twenty degrees with the 
surface of the water and it will come out either almost straight 
or straight. 

To draw the temper on small tools use a Bunsen burner, 
holding the thickest i)art of the tool which does not require tem- 
pering in the l)Iue dame, and as the steel heats wipe it often with 
a piece of oily waste. By doing this the temper will come up 
even and will not draw more in one place than in another. Tem- 
per slowly so as to avoid having the temper start to run before 
you are aware of it. 

Jlanhtcss and Toughness i)i Steel. 

Although few mechanics seem to be aware of it, there is con- 
siderable difference between steel which is hard and steel which 
is both hard and tough, i. e,, when a tool has been hardened and 
tempered to the degree thought best for the work which it is to 
perform and the edge does not stand up, but instead crumbles 
away, the steel is hard but is not tough and was heated wrongly 
in hardening or not (luenched right. On the contrary, when a 
tool has been heated pro])erly and hardened and tempered as it 
should be, it can be very hard and the edge will hold, because 
for a given degree of hardness the same degree of toughness has 
been imparted during the heating and hardening process. 

Special Methods of Mardening Tool Steel. 

Often when tool steel is bought special instructions will be 
given as to the method of hardening it. Sometimes those in- 
structions are followed out and often they are not. Now in all 
cases where such instructions arc given don’t forget to go by 
them, otherwise do not buy that brand of steel, but, instead, get 
a brand which you can harden in the good old-fashioned way. 
There are now various brands of steel on the market which are 
used for special purposes and which possess (qualities which other 
brands do not' (in regard to cutting at high speeds, removing 
large amounts of stock, etc.), which require hardening at different 
temperatures and tempering at special colors. If you need this 
sort of steel for any purpose, don’t try to find out why the special 
instructions are given, but do as directed, and if the results are 
what the makers claim for it, it doesn’t make any difference if 
you have to harden it in a cake of soap — the result is the thing. 
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Hardening Cotn hounds. 

In order to harden steel tools or pieces so that uniform hanl- 
ness and teni[)er will he attained, and so that the steel w ill come 
out of the process white and clean, as is often required, the fol- 
lowiiii^ jirocess may be adopted: hirst, in the heatmq' of the 
steel a solution which will protect it from the tire and another 
to chill it quickly are iiecessarN. 'This last solution will also ^jve 
the desired clean white apjiearance to the steel, d'he receipt 
for the first solution is; eipial (juantities of sal so<l 1 and horaK 
in water containing one ounce of c\anide of potassium to the gal- 
lon. I'or the sec<aid solution, a strong brine made of salt and 
water, and about the same amoiml of c\anide as salt, will do. 
Have the water hot and add about two ounces of siiljiluiric acid 
to each gallon of water used; when mixed put away in a cool 
])lace and keep well covercal. 

To use the solutions ])rnceed as follows: h'ill all lades near 
the edge of the steel with fire clay, then dip into the first solu- 
tion and jilace the steeel immediately on tlu' fire while wet. Heat 
sknvly and carefully and be sure not to heal any one portion of 
the w'ork faster than another, as the slow'er the heat the more 
uniform its distribution in the piece. When the jiroper tempera- 
ture has been reached, which should be a clear bright red, dip the 
work straight down into the hardening solution; when it has 
cooled remove from the bath and work of silvery whiteness and 
unifcjrm Iiardness will be the result. W hen hardening long, 
slender pieces in this solution, dip them endwise, and do not shake, 
about, but instead revolve, if possible, ra[)idly. 

Tempering in the Sand Bath. 

When a number of pieces of the same size ('ir slightly (jifferent 
sizes have been hardened and it is desired to draw' them all to 
the same temper, the sand bath wall he found to give the most 
uniform results. This consists of an iron box filled with sand 
and heated over a fire to the temperature reepured. When the 
sand has been heated to the refiuired degree the tools to he tem- 
pered are laid on top and removed when the color denoting the 
temper required appears. Always remember that the slower the 
temper is drawn the tougher the steel will be. When steel is 
heated slowly in tempering and the heat is distributed equally 
over the entire piece the molecules assume the most stable posi- 
tion with regard to each other, and, when the tool is in use, all 
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arc alike affected by any shock sustained. The effects of heat 
on cop])cr and Ijronze are precisely the reverse of those mani- 
fested by steel, as when such metals arc cooled slowly they be- 
come brittle and hard, but when cooled rapidly, soft and malleable. 

Ifardcuiu;^ the IValls of a Hole. 

Often, in die work, it is desired that the walls of a drawinj:^ 
die (,r some other part, such as the inside of a hollow })unch, 
should be hard and the remainin^^ portions of the piece soft, d'his 
may be accomplished by proceeding as folknvs : Clamp the die 
or punch, as the case may be, between Hani^es on the ends of 
tubes, bein^ sure to have the steel at the proper heat, d hen 
allow a stream of cold water or brine to circulate throu,e;h tlie 
tubes and the walls w'ill hardi'ii in depth as far as the inside edi^es 
of the Hanses, while tlie remaminiy portion will remain soft. 

Reamiealiny;. 

Sometimes a |)iece of steel, which is to bo used for a punch or 
die blank, upon startiipcf to machine it, proves hard, althoui^h it 
has been annealed. When this is the case, never try to finish it 
before reanneahnit;’ it ; instead, rou^di it down, clean out the 
centers and anneal it over a^i^ain. 'Idle time reipiired to reanneal 
the piece of steel will be more than made u{) in the machining 
of it. 

Jlhiler Rjiiieahn^e, 

l're((uently a piece of sieel is reijuired for a rej)air jol) or 
some other job in a hurr\. and there is no time to anneal it in the 
regular waiy. At otlier times a ])iece which has been hardened 
reipiires to be remachined. Wdien confronted with the above con- 
ditions the tool-maker can fall liack on the “water anneal,” and 
after he has tried it a few times he will be delighted with the 
results, ddiere are several methods of doing this, and w'C give 
here the best of them all. ddie mechanic may adopt any of them, 
according to tlie results secured from each, ddie first method is 
to heat the steel slowlv to a dull cherry red, then remove it from 
the fire and w ith a jiiece <if soft wood try tlie heat, as it decreases, 
bv touching the steel with the end of the stick. Wdien the piece 
lias cooled so that the wood ceases to char plunge the steel quickly 
into an oil bath. On machining the steel it will be found to be 
very soft. 

The second method for w^ater annealing, is to heat the steel 



HARDKNlNi; AND 'IKMI’KRINC, PRKSh TODIES. 


309 


slowly to a red heat, then allow it to lie in the ashes a lew 
minutes until almost black, then drop it int<^ soap-suds and allow 
it to cool. \'ery often the piece of steel annealed in this manner 
will turn out much softer than if annealed in the rej;ular manner 
by packing in powdered charcoal and allowed to cool over ni^ht. 
A t^ood wav to make' sure as to the tune to drop tlie steel into the 
bath is to allow it to cool until almost black, then touch it with a 
file; if the steel does not brighten for an instant and then turn 
blue, wait a few seconds and repeat tlu* experiment. If ipx'ii the 
second trial the blue appears and then a spark ri_i;ht afterward, 
drop the steel instanth into the bath, and when cool it will he 
found to be as “soft as butter." 

of Tools III IlardcitiiiLi. 

( )ften after carefullx hardening a loiii; tool it will be fcnind to 
have ^var])ed durini.^ the proci'ss, often to such a (let.;ree as to 
make it useless. 'There is a wa\ to avoid this alloc^other, or ar 
least, the warp will b(‘ so shitht as not to affect the eftici(.‘iu\\ of 
the tool. 'To insure ajj^ainst warjiiiiLt, lower the steel, when at 
the projier heal, scjuarel) into the bath, lowenn^^ it as far as 
tiossible into the center of tlu* li(|ind When this is done tlu' heat 
will be absorbed e((uall\ from all skU-s and the tendency to war]:) 
excessively will have been elnnin.ited. 

77ir Location of the J ! ardcnin^:, Tuniacc. 

Althouf^di in a <.^:reat many shops ver\ little importance is at- 
tached to the proper jilacini^' :ind locating;' of the for^j^e or furnace 
which is to be used diirini; the haideimu 4 ‘ processes, it will be 
found that if the location chosen is in a darkened corner where 
the sun's rays will not come near it, the best results w'ill be at- 
tained. x\o matter w'hat kind of hardeniiif:^ is to be done, the 
heating; arranf^ements should never lx* located where there is too 
stroll”- a lif,dit, or where the sun shines in at any time of the day. 
If the li^ht is uniform it will not be difficult to attain uniform 
results, w'hile, on the contrary, if the li^ht it too brif^-ht, there is 
a chance of heating- the steel too hot, and, when it becomes 
darker, not hot enough. When a uniform light is maintained 
during the day the men become accustomed to it and no trouble 
is experienced in getting the best results. 

Hardening Very Small Parts. 

When a large number of very small parts are to be hardened 
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they should be pae'kcd in closed iron boxes, and the box heated. 
When all the jiarts have reached the proper heat, they should be 
dumped into the quenching bath, of either oil or water, as the 
nature of the work may re(]inre. Ariother way by which small 
])arts may be heated uniform, is by means of a lead bath. Keep 
the lead at the proper heat and cover the toj) with powdered char- 
coal and coke. 

Tonpcrijiij^ in Oil. 

Almost all lare^e sho])s in which any amount of hardcnin<v^ and 
tempering' are done, have discarded the method of temjiering’ 
by colors, and have adopted the more reliable method of doincf 
it in oil, q-apinp; the heat by a thermometer. A kettle containing 
the oil is ])laced on the lire and heated to the right tenqierature, 
the hardened parts are thrown in and left in the li(|uid until 
drawn. Ily this method there is no possibility of over-drawing, 
as it is impossible for the parts to become bolter than the oil. 
Wdien tempering in this manner it is not necessary to brighten 
the work liefore the o))eration, and where a lot of such work is 
done, it will be accomplished much cheaper than if the old methods 
were used, liesides, the most satisfactory results will be attained. 

.S7ra/d'///e;////g Hardened Pieees Udiieh Have ]Varped. 

Wdien a piece has been carefully heated and just as carefully 
quenched, there is little chance of its warping, but when a iiiece 
docs waxp, before it can be used for the tnii'iiose re(|uired it must 
be straightened: to do this proceed as follows: 'Fake two V 
blocks and place them on the bed of an arbor press or a straight- 
ening press — cither one will do — and ])lace the piece or tool on 
the \' blocks with the concave side down, d'hen take a Ihmseii 
burner with a hose attached to it for the gas supply, and heat 
the concave side: do this slowly and do not heat enough to draw 
the temper. While the steel is hot apply sufficient pressure to 
spring the punch or tool back in sha])e. A large number of hard- 
ened pieces, which would otherwise be useless, may be saved by 
straightening them in this manner. 

The Use of Clay in Hardening;. 

Very often in die and tool work it is desired that a piece with 
a hole in the center should be hard around the outside and soft 
around the hole, or a jmnch is required to be hard at both ends 
and soft in the center. To accomplish these results with ease 
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use clay in the following manner: When the stock aroiuid a 
hole is to be left soft and the outer edj^es of the piece hardened, 
fill the hole with clay and pad it at both .sidc'^, then heat the piece 
and plun<;e it into the water. When cool remove the cla\ and 
the stock around the hole will be found to be soft while the outer 
edt^es will be as hard as re(]uired. do harden both ends of a 
punch and leave the center soft pul a handai;e of clay around the 
center, (^r desired soft ])ortion, al)out vj inch thick, and hind it 
wdth a piece of sheet metal. Heat, and (piench, and the desired 
results wall be acc(an])hshed. 

When hardening;’ dies (T other press tools m which there arc 
any holes near the edj^es of the ])iece, till the holes with cla\ 1 k- 
fore hcatiiyt:; and the tendencx to crack will be oxercome. When 
the holes arc not filled with clax — xvlu-ii the steel is (luenched— 
steam .u^enorates in the holes and cracks start, or c'xcessive war])- 
inij;' occurs, due to the fact that the steam does not escapt' fast 
enou!.;h and the contraction of the metal is unecjual. 

I lard riling Pics. 

(df the hardenin^^ and temperini^- of dies and press tools too 
much cannot be xvntlen, as upon tlu* rt'sults ot this part of their 
construction de])ends the efficiency of the tools, h'or heatint.,^ dies 
a ^as furnace is preferable, but xxhen this is not at hand a j^opd 
clean charcoal fire xvill do. 

h'or hardenin.t( lari^e dies it is indis|)ensable to have a lar^e 
tank, which should be arran*.,^'!! in such a manner as to insure the 
rapid cooling’ of the steel. A tank of this kind can be arrant^td 
bv fixini^ txvo or ihrt'e rods across the inside about 12 inches below 
the surface of the xvater, and a ])ipe let into the tank in such a 
manner as to insure the circulation of a stream of xvater from the 
bottom upward. When the die is to be quenclu'd the water 
should be turned on and kept runninii^ until the steel has cooled. 
W'^hen a ^ood circulation of xvater is kept uj) in a tank of tins 
kind there will not be any soft spots in the die. 

Hardening Fluids for Dies. 

We have heard a good deal about hardening fluids in which it 
is claimed dies can be hardened better than in xvater or brine. 
Such fluids are composed chiefly of acids and xvc should advise 
keeping axvay from them, as where it is not possible to harden 
die steel in clear w\ater or brine, the steel is useless and should 
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be dispensed with. When quenching the heated steel, dip down 
straight and don’t shake it about, but, after keeping it stationary 
for a few seconds, move it around slowly, kec])ing it square all 
the time. When the die or punch is of an intricate shape, about 
three inches of oil on the top of the water will toughen it and 
contribute to helping the steel retain its shape while hardening, 
and ])revent it from warping or cracking during the process, 
lastly, immediately after hardening and before grinding, the steel 
.should be jdaced on the fire and slightly warmed, to take the chill 
out, and not laid aside for a while, as we have seen dies that were 
laid aside after hardening (that were intact) after a few hours 
show cracks. 

Steel for Punches. 

When small ])unches arc required to punch heavy work or to 
run at high speeds never use drill rod or Stubs’ steel, as such 
stock is really the poorest stock that could be used for such work, 
for the simple reason that fine, high carlx)n steel of this kind, or 
any other for that matter, crystallizes rapidly under concussion. 
In place of such stock use the low.est grade of steel which will 
harden only at a w'hite heat, and the punches will last many timc.s 
as long as any that could be made from the better grades of 
stock. 

I'or small punches which arc t(') jficrcc thin soft stock, or to 
run at a slow s])eed, get the best grade of steel on the market, as 
for such w'ork the finer the grade the better results will be ob- 
tained. 

Soft or fiord Punches and Dies. 

It is often very hard to determine as to whether a punch and 
die should be hardened or wdiether one of them should be left 
soft, and if so. which one. The stock to be worked and the 
nature of the wa)rk have to be considered when deciding this mat- 
ter. .Some classes of work will be accomplished in the best 
manner by using a soft punch and a hard die; others, when a 
hard punch and a soft die are used ; while in a majority of cases 
the lx?st results wall be obtained by using a punch and die which 
are both hard. For punching or shearing heavy metals both 
punch and die should be hard, while for all metals which are soft, 
and not over i-i6 inch thick, a soft punch and a hard die will be 
found to work well. By leaving one of the dies soft it will be 
easy to produce clean blanks, as when the punch and die becomes 
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dull it is only necessary to j^rind the hard one, upset the soft one 
and shear it into the die. 

Jud^j^uicut and Carefulness in I lard entire^. 

A g-rcat deal depends on the judgment and carefulness of the 
man who docs the hardening in a shop, and in lari^e inaiuifactui- 
iiif^ estahlishmenls one man should he jj;^iven tlu' job of doiii}^ all 
the hardenini^. ( )n this man's efticiency and 
])cnd the increasing; or reducini; of the cost account, as one piece 
of steel which has been hardened properly will accomplish many 
times as iiiucb as a piece which has been hardened carelessly. 
The manner in which the hardener puts the steel into the (juench- 
in^»- li(|uid will be responsible, more than anything; else, for having 
the pieces come out hard and free from cracks. Work with dee{) 
recesses w'dl often have to go into the water with tlie recessed 
parts first or t'/cc 7'ersa, according to the sbajie and location 
of the recesses. When hardening large jneces which are worked 
out in the center, a stream of water striking against them is oft('n 
absolutel) necessary, dhere are some grades of steel which will 
give the best results if tbe\ are removed from the w'att'r as soon 
as the vibration has ceased, and laid aside until cool, while tluTc 
are a greater number of otlier brands which will have to be left in 
the batli until perfectly cool lexperience and good sound judg- 
ment are necessary to do good hardening. 

The Use of Machine Steel for Press Tools and the Hardening 
of it. 

For a large number of purposes in the line of sheet-metal 
working, machine steel tools, if proj)erly hardened, will answer as 
well and sometimes better than tool steel ones, and if the follow- 
ing pro(.'ess IS used to harden such tools tliey wall be found to 
give the best of results and may be used for cutting purposes. 
In order that the i)arts or tools may do their w’ork and last long, 
they must be hardened very deep and come out with a fine com- 
pact grain. For dies which are to be used for punching regular 
shaped blanks from light soft stock machine steel ca.se-hardcned 
tools will give excellent satisfaction, as they are far cheaper to 
make and will last as long as though made of tool steel. 

To do this work properly the followdng outfit is necessary: 
A good hardening oven, a inimher of hardening boxes, a good 
supply of raw bone, granulated, the same amount of granulated 
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charcoal, some hydro-carbonated bone and the same amount of 
charred leather. A tank larj^e enough to hold a good supply of 
water, a small tank so arranged as to allow of heating to any de- 
sired temperature, and a bath of raw linseed oil, and the outfit 
will be complete. 

I'ack and heat the work as you would for regular case-hard- 
ening, and leave in the oven to cool. When perfectly cool heat 
the j)ieces in hot lead and (|uench the same as tool steel. If the 
])ieces are small they should be rei)acked in the hardening box 
with granulated charcoal and heated. When packing in charcoal 
do not mix with any kind of bone or any other carbonizing matter; 
such substances open the grain, and the object of the second heat 
is to close the grain. The hardening heat should be as low as 
liossible, and the hardened ])iece will come out close in grain, with 
a hard, tough surface all over, while (he center remains soft and 
the piece will be stronger than if made of tool steel. 

When machine steel tools are to he used for cutting they should 
be packed for the first heat in a mixture composed of equal parts 
of charcoal and charred leather, finely granulated. The use of 
charred leather gives a much tougher effect to the steel than hone, 
as the leather is almost free from pdiosphorus, while hone is not, 
and as phosphorus makes steel brittle the substance which con- 
tains the least amount of it .should be used. Tools which are to 
be used for bending and forming may be jiacked in hone, which 
will carbonize them as recjuired. When using either hone or 
leather an e(|ual amount of granulated charcoal mixed with it will 
jirevent the kernels of bone and leather from adhering and form- 
ing a solid mass when hot, and as charcoal is an excellent heal 
conductor the pieces packed within the hardening box will be 
heated quicker than if no charcoal were used. 

Never use Be.ssemer steel for such tools as it will not respond 
to the process ; open-hearth .steel should always be used to get 
uniform results. 

Hardening Lar^^c Steel Ring Dies, so as to Prevent Cracking and 
Excessive IV ar ping. 

To harden large ring dies, which are to be ground after hard- 
ening, and which are required to be very hard around the center 
or hole and the walls, they .should he heated in large iron boxes 
as follows : Put a layer of fine powdered charcoal about 2 
inches deep in the bottom of the box and place the die on top of it. 



HARDENING AND TEMPERING PRESS TCK>LS. 


315 ' 


the die and cover it to a depth of ahont inch with a inix- 
ure of 4 parts powdered cliarcoal to i part of charred leather, 
hen put a loose cover on the box and place in the furnace. After 
leatin^ about 3 hours or ntore, accordini^ to the size of the die, 
he die will be at a red heat. It should then be allow e<l to remain 
It a low heat for about an bou.r, which will insure its heat ini; 
iniformly throujxhoiit. I'he heat should then be increased until 
he die comes to a full red heat ; it is then read) to be ({iieucbed. 

Remove the box from the furnace, and with two jiairs of tongs, 
md a man at opjiosite sides if the die is too large for one man 
o handle, draw' the die fn-m the box. clean, and (juench siiuarely 
nto the water, working up and down until the red lias entirely 
lisappeared, then let it he still until cool. W’lu'ii cool remove the 
lie from the water and heat, to remove the strain and chill of 
lardening, until drojis of water sprinkled on it will steam. I'hcn 
a) it aside in an even tenijieralnre where it can cool off slowly 
When large round ring dies are hardi'iied in the manner de- 
scribed above there need be no fear that they will warp, crack or 
shrink excessively or unevenl). 

The Tffccts of . Ifinealni^e, in //un/cahtg. 

Although it is not generally known, the successful hardening 
af a jiiece of steel depemls <»n the annealing of it previous to 
aiachining it, and 111 ordi-r to harden properly it is necessary that 
■he correct processe.'' of annealing should be understood. Al- 
ways anneal any odd-shajied piece, or one with an irregular hole 
in it after having roughed it down The best wa)’ to anneal sucli 
pieces is to pack them m granulated charcoal in an iron box, being 
sure to have as much charcoal at the sides of the box as at the 
bottom in order that the heat shall not iieiietrate too quickly. 
The box should be kept at a red heat for about an hour. The 
proper heat for such pieces in annealing should always be higher 
than the heat re(|uired to harden the same piece, in fact we have 
found that a heat almost as high as a forging heat will be the 
means of overcoming any tension or strain which may manifest 
itself when the piece is hardened. 

Hardcniiii^ Thin Disks, 

The best way to harden thin disks of large diameter is to do 
it between iron plates with well-oiled surfaces. In heating the 
disks, it should Ix^ done in such a manner as to keep the fire from 
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coming in contact with them. The best way to do this is to place 
a hat cast iron plate on the fire and heat it until it is a black 
heat, then ])lace the disk upon it and heat the ])latc until the 
disk has reached the proper hardening heat. When the proper 
heat is reached remewe the disk and place it upon the lower oiled 
])l:ile and instantly ])Iace the toj) plate upon it and hear down hard 
on it until the disk has cooled. 

ll'clditni Kink. 

It is (Tten necessary to construct dies 'from forgings of 
wrought iron and tool steel, [ind as the dies when finished are re- 
(|uired to he hardened it is necessary that there should l)e a good 
weld between the two parts, d'o accomplish these results when 
welding mix mild steel chips — from which all of the oil has been 
removeil — with borax, and there will he no difficulty in jiroducing 
a clean weld and one which will not buckle or separate in hard- 
ening. 

Ilardcniiii:^ Thick Rouiul Pics. 

()ften ri'iiind dies, which are thick in jiroportion to their 
diameter, will contract excessively in the center during the hard- 
ening process; often to such a degree as to make them unfit for 
use. To overcome this, have an arrangement by which a stream 
of w^ater may he forced through the hole w ithout wetting the out- 
side : allowing the water to only come in contact with the inside 
of the die. lly doing this the walls of the hole will he hard, 
while the outside will remain soft, and when the temper is drawni 
the hole wall remain straight and true. Tn shops where grinding 
facilities are not at hand, this method will work excellently. If 
Iiossihlc use strong brine for the hardening Iluid. 

JJardening Springs. 

As very often springs form part of the construction of various 
kinds of dies, it is well to understand how’ to harden and temper 
them successfully, lor small and medium-siz.ed springs, use a 
solution composed of Id siierm oil, Id neat’s foot oil with an 
ounce of resin, and the s|)rings will come out of the bath tem- 
pered as desired. For heavy springs, which have to exert a 
great deal of pressure, use hot water. Have the water boiling 
and plunge the springs, when at the proper heat, into it. By 
adopting this method no burning off will be necessary, as the 
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spring^s will be the proper temper. What is mure, they will not 
break or ‘'crawl up” wl^en in use. 

J Substitute for Borax in Wcldin^^. 

As high carbon steel is freiiueiUly used for forgings fi-r dies, 
and as in order to secure the best results it should he weldeil 
at the lowest possible heat, we gue here a receipt of a welding 
compound to use as a substitute for borax. 

1‘ulverize and mix with about 3 jiounds of good welding sand, 
2 ounces of prussiate of potash. ounces of coininon salt, 2 
ounces of coppc'ras, i ounce of black oxide of manganese and i 
ounce of saltjietre. 

f lardoini'e^ Boor Stctd. 

AAry often in making dies we run across a piece <if steel whieh 
after working uj) will not respond satisfactorily to the usual 
hardening ])rocesses When this is the case prc])are a solution 
composed of two hamlfuls of common salt, one ounce of corrosive 
sublimate to about six ipiarts of water, .and when the steel has 
reached a good re<l heat plunge it into the hath d'he corrosi’, '• 
sublimate gives t(aiglmess to the steel aiul the salt hardness, d'his 
solution is deadly poison; exercise care when using it. 

To .tmieal DoidUjul Sled. 

I'here are some kinds of steel which will not anneal satis- 
factorily even when ])acked in an air-tight box in powdenal char- 

coal. d'o anneal steel of this kind cover it with fire clay, and 
heat to a red heat and allow to cool over night in the furnace. 

Anncalin;e^ in Bean If’ater. 

Tdovvn in Xew' h'ngland where beans are af^freeiated they an- 
neal steel very satisfactorily by healing it to a cherry red and 
when cooled to a black plunging it into a hath of water in which 
beans have been hijiled 

Bluiui^ F^rioJit Sheet Meta! Blanks. 

To blue bright sheet metal blanks, or other small ]>arts, heat 

a ladle full of core sand, put the blanks in and shake the lad’e 

over the fire until the reipiired color ajipears. Another way to 
blue such parts is to heat a mixture composed of to pounds 
of saltpetre, i pound of lilack oxide of manganese. Put the 
work in a wire basket and sink the basket into the center of 
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the mixture. Keep the basket revolving and remove when tlw 
proper color appears on the parts. 

Machi)iin<^ Mild Steel Forgings. 

When machining mild steel forgings, or any other material 
for which water can be used as a cutting lubricant, use instead 
of soap water strong sal soda water. It will work better than 
the other on either lathe or i)laner. 

Laying Out Dies. * 

When laving out dies, first have a bright smooth surface aiivl 
use blue vitriol and water for coloring. By using this solution 
the surface will be coppered nicely, and all templet lines will show 
uj) fine. If the surface of the steel is oily add a little oil of vitriol 
to the mixture and the oil will be eaten away and a nicely cop- 
pered surface will result. 

Cutt{)ig Alnniinnni. 

For cutting, turning, drilling, blanking or drawing aluminum 
coat the sheets or parts with kerosene oil or coal oil. 

Softening Chilled Cast Iron Dies for Drilling. 

As drawing and forming dies are very often made of chilled 
cast iron, and as sometimes holes are recpiired to be drilled in 
them, it is well to know how to soften it to allow of drilling the 
holes. To do this heat the die to a cherry red and let it lie on 
the coals. Then place a j)iece of brimstone, circular in shape and 
a little less in diameter than the hole to be drilled, on the spot 
where the hole is to be. Let the die lie iti the fire until it has 
died out and the metal has cooled, and the brimstone will have 
softened the iron entirely through within the radius of its diam- 
eter when solid. 

Hints and Suggestions as to the Proper Method of Using Files. 

As nothing contributes more to success in die-making than a 
well-defined understanding of the proi)er use of files we have 
embodied in the following a number of hints and suggestions 
which will be found valuable and Drove practical guides in the 
art of filing. We are indebted for the data, etc., to the Nicholson 
File Co., of Providence, R. I., and herein acknowledge our thanks 
for the same. 
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Very few mechanical operations are more diflficiilt than that 
of filing well. Ihilike the tool fixed in the iron i)laner, whoso 
movement is guided by unyielding ways, the file must he guided 
by the hand, and the accuracy with wliich this is done, will de- 
pend largely upon the patience and perseverance given in prac- 
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FIG. 406. 


tice ; the “guiding principle,” involved in many other tools and 
operations, being wanting in most applications of the file. While 
a perfect file is necessary to .secure the best results in filing, knowl- 
edge as to the selection of the proper file for the work in hand, 
and skillfulness and practice in handling it, are equally essential. 
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A severe test in filing would consist in producing a true, flat 
surface upon narrow work, or say that whose width does not 
exceed one-eighth the length or stroke of tlie file. To the uniniti- 
ated, this would seem to require that the file should have a per- 
fectly true and straight surface, hut were it practicable to make 
the file absolutely straight lines across the w'ork, even wTre this 
operation possible, the ])rcssure, if applied to each end of the file, 
as is the usual custom, would give it sufficient spring to cause a 
rounding to the surface of the work. 

Therefore, to i)roduce a Hat surface, under' this severe test, 
or even under more favorable circumstances, the file should have 
a convexit)' given to its surface. 

Convexity in Files. 

Undoubtedly fewq even of the old filers, have given the sub- 
ject of convexity as it bears upon broad surface filing, the 
thought it is entitled to. It is known to many mechanics that a 
file which will bite and cling, with the accustomed dowmvard 
pressure, ut)on wrought iron, or soft steel, will re([uire a greater 
pressure to ])revent it from glazing or slipping over the work, 
when ai)plied to broad cast iron surfaces, d'bis is owing to their 
glassy natur(.‘, and their extremely granular formation, reciuiring 
that the teeth should enter the surface deejier than in the more 
fibrous metals, or they will soon glaze over, and become dulled 
or shiny, thus giving to the file the aiipearance of being soft, wdiile 
the contrary may be the fact. 

Considerable convexity is. therefore, needed in such cases; 
for, while it gives greater control of the file from the point to 
heel, it also presents fewer cutting ])oints to the work, with a 
given [iressure douinvard, than in the less convex file — the bite 
being increased in proiiortion to the increase of the convexity; 
the ability, therefore, to increase it more or less, at the will of the 
operator, is of considerable importance. 

In finishing many kinds of work, the ab<^ence of a suitable 
convexity limits the usefulness of the file — as in the jireparation 
of the valves of steam engines, tables of ])rinting presses, stereo- 
type plates or other work requiring a true surface and in the 
^nishing of accurate blanking and drawing dies. 

While an absolutely true surface is confessedly unattainable, 
it is evident that, as in the above cases, a degree of perfection is 
sometimes desirable beyond what the necessities of other work 
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may require; and to be a])le to touch the exact spot indicated by 
the straiq;ht edge or surface plate with the tile, is to utili/e it in 
a manner which could not be done if the convexit) did not exist. 

files Properly Handled. 

llefore using the file, it should first of all be properly handled ; 
not, as is too ciften the case, b\ driving the handle half wa\ down 
upon the tang, and thereby doubling the chanci's of breaking it, 
but b) forcing it well up to the shoulder. Some of the tile handles 
found on the market will not stand this amount of driving, witii- 
out splitting; in such cases, the tang of an old or worn-oul tile, 
of similar dimensions, should be heated, taking care, of course, 
not to draw' tlu' temper, and the hole in the handle burned out to 
nearly the desired size and shape, before driving it upon the tang. 
It not infreijiientl) bajipeiis that the tang hole is not drilled cent- 
ral, or is badl\ out of line; this may also be corrected b\ using a 
heated tang 

( )f the man\ file handle's of special construction hitherto de- 
vised, there are none which have, as \et, combineil that sim])licit\, 
utility and econoni) iu'cessar_\ to take' the place of the* ordinary 
w'eiodeii handle: nor do we think it possible to improve upon a 
wooden handle that is conve'iiientl) forme<l anel ])ro])e'rl\ ferruled 
for most applications of the tile, provided it be firmly affixed, 
and carefully used. 

Devices foi Iloldijiy Piles. 

The file, when used in (Ordinary manner, conside'rably exceeds 
the length of the work ; but when such is not the case, as in filing 
large table surfaces, and shajimg out recesses of considerable 
length, or wdien, from causes, the ordinary handle will not answer, 
it then becomes necessar\ to grasp the tile b\' liohlers of special 
construction. These s])ecial devices (many of which are (juite 
rude) are numerous, and vary to siht the particular shape of the 
file and the work to be ])erformed 

Short pieces of files, of special construction, arc sometiu'cs 
clamped to the slide rest, to be used U])on wa^rk revolving in the 
engine lathe, and are soldered or screw'ed to bent handles when 
required to be used .in finishing in and arour/1 the bottoms of 
shallow cavities. 

The necessity, how'cver, of this last and troublesome method of 
holding the file may be avoided, by the use of the stub file 
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holder, Fip^. 407. Woodworkers not infrequently clamp one 
or more files to pieces of hoard, or fasten them by means of 
staples and wire pins, or by cnttini^ in, in such a manner as 
will enable them to smooth (jiit grooves, or true up the edges of 
their work, using the board or holder as a gage. 

l)cnt rifflers are oftentimes required in reaching certain 
irregular shajied cavities in drop dies and irregular shaped draw- 
ing and forming dies. 

In filing large surfaces, the tang is frequently lient upward, 
as in b'ig. 409, to admit of the hands clearing the work, when 
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the file passes over llie surface; sometimes a crank-shaped holder 
is em])lo}ed, having one end tilted to the tang of the file, while 
the other is fitted to receive the handle, as m big. 4U:). ddiese 
devices, which facilitate somewhat the handling of the file, d'j 
not give that perfect control which enables the operator to manip- 
ulate it at will, nor do they aid in governing its convexitv. 

d'he inijiroved surface file holder, illustrated in log. 41 1, was 
designed especially to meet these points, thus enabling the skillful 
operator to do much of the work with the file which has hitherto 
been done with the scrajXT. 

To have the file truly and firmly handled or ])roperly affixed to 
a suitable holder is the first step in point of cconomv, as well as 
in the production of good work. 
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of U’orlc. 

\ arioiis ideas very naturally exist am<*)ni:,^ nicelianic^, as to 
the height at which the jaws ot the vise should he set from the 
floor, ft)!* use in filing; arising largelx, no doubt, from the varied 
nature of the weirk upon which tl\e advocates of the dilfereiit 
ideas have been accustomed to operate. 

h'or filing general woik, the top of the \ ise jaws should he 
jilaced so as to he le\cl with tie elbow of the workman, which 
will he found te range from 40 to 44 inches from the lloor— 
therefore 42 inches ma\ he con>^ldere(l as ;m average height, 
best suited for all heights of workmen, when the vise is to ])e 
permanentl} fixed, d'his position enables the workman to get 
the full, free swing of his arms from the sh.oulder , the separate 
movement of the wrist and elbow shouPd he done awa\ with, as 
much as possible. 

If the work to he tiled is sniall and delicate, re(|Uiring simply 
a movement of the arms, or of one hand and arm aloiu*. the vise 
should he higher, not < nl\ 111 order that th(‘ workman iiia) more 
closvl\ scrulmize the woik, hut that he may he able to stand more 
erect. 

If thev work to he filed is heav_\ an<l massive, such as largt* 
cutting dies, re(|uiring great muscular effort, its surface* should 
be below the elbow ])oint, as the operator stands farther Iroiii his 
work, with his feet separated from 10 to 30 inches, one in ad- 
vance of the other, and his knees somewhat bent, thus lowering 
his stature, besides, in this class of work, it is desirable to throw 
the weight of the hod\ u])on 'die tile, to makt* it jieiietratc', and 
thus, with a comparative fixedness of the arms, depend largelv 
u|)on the momentum of the body to shove llu* tile. 

It will therefore he seen, that in fiximt the height f)f tlu* vise, 
the nature of the work and the stature ol the opc'rator should he 
C(^nsidered, if it is deemed necessarv to apply the principle cor- 
rectly. 

Crasf^in'^ flic File 

In using the large files, intended to he operated hv both hands, 
the hamlle should he grasped in such a manner that its end will 
fit into, and bring uj) against, the lleshy jiart of the palm, below 
the point of the little fliygcr, with the thmni) Iving along the top 
of the handle, in the <hrection of its length ; the ends of the 



324 


DlliS, TIIKIK CONSTRICTION AND USE. 


fing’ors pointing upward, or nearly in the direction of the oper- 
ator’s face. 

The point of the hie should be grasped by the thumb and hrst 
two hngers, the hand being so held as will bring the thumb, as its 
ball presses ui)on the lop of the hie, in a line with the handle, 
when heavy strokes are re(juired. Wl'.en a light stroke is wanted, 
and the jiressure demanded becomes less, the thumb and fingers 
may change their direction, until the thumb lies at a right angle, 
or nearly so, wdth the length of the hie, the [lositions changing 
more or less, .as may be needed to increase the downwTird pres- 
sure. 

In holding the hie with one hand, as is often necessary in hl- 
ing light w'ork, ])ins, etc., the handle should be grasped as already 
described, with the exception that the hand should be turned a 
(luarter turn, bringing (he forefinger on to]), and lying along the 
handle nearly in the direction of its length. In this position, 
the freest action of the hand and w'rist may be made upon light 
work. 

Amateurs will find b\ follow'ing these directions, the move- 
ments of the hie will be simplified, and made somewhat easier 
than if grasped at random and without consideration. 

Carryi)!g the File. 

The most natural movement of the hands and arms in falling 
is to carry the file in circular lines, the several iioiiits of the limbs 
being the center of motions; this movement with a convex hie 
wanild apparently give a concavity to the w’ork, but the real tend- 
enc}’, especially on narrow' w’ork, is the reverse, ow'ing to the 
w'ork' acting as a fulcrum, over which the hie moves wuth more or 
less ot a rocking motion, giving an actual convexit\ to its sur- 
face, except when in the hands of a skillful ojicrator. The real 
aim. therefore, should be to cause the file to depart only so much 
from a true right line as will be necessary to feel that each inch 
of its stroke is brought into exact contact w'ith the desired por- 
tion of the w'ork ; and by thus changing the course of the stroke 
slightly, therein preventing “grooving,” a more even surface 
results and the wairk is completed sooner. 

The movements here referred to have reference to those in 
which both hands arc used upon Hat w'ork, requiring nicety and 
trueness of finish, and the difficulties to be overcome in producing 
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even a comparatively true tlat surface with a hie re(iuire much 
practice on the part of the o])erator. 

In filiiii^ ovals and irret;ular foims, the movements, while imt 
considered so difficult or tr\in^, nevertheless re(|uire considerable 
experience and a i^ood eye, to so blend the strokes of the tile upon 
the round or curved surfaces as to ^^ive the best ett'ect ; the varied 
nature of the work upon this class of surfaces, though nuich 
mi^ht i)e said, prevents an\ detailed detinition as to the move- 
ments of the tile, within the limit of this article. 

In [)Oint of cconomv, the pressure on the <ilc should lie re- 
lieved during the hack stroke; this will he apparent to an\ one 
w’ho will examine the formation of the points (^f the teeth (see 
illustration, 4()f)), when it will he seen that the tile can only 
cut durin .4 the ordinary or advancing stroke. an<l that eipial pres- 
sure diiriii.c;' the hack stroke must he vi-rv daina^nnjj; to the points 
of the teeth. 

Files are sometimes used h\ mrasjiiiii^ at each end, and inovinj:; 
them sidewise across the work, after the manner of usin^ the 
si)oke-shavc. d'his operation is known as draw-lilinj.^, and ;s 
usually performed in launit the strokes of turned work, leiiifth- 
wise, instead of circular, as left from the lathe* tinish, as well as 
when (;ivin^ a tinal lit to the shaft that is to receive a cou])lin^^; 
cases, j^encrally, in which no considerable amount of stock is 
to he removed, and thus an\ defection from the t>rinciple of con- 
struction or arrant^ement of the teeth of the tile are not so readily 
apparent. 

Files, as they are ordinarilv made, are intemled to cut when 
used with a forwaard stroke, and the same file cannot work 
smoothly, or to the best advanta^^e, w'hen moved sidewdse, unless 
care is taken that the face of the teeth jiresent themselves, durinj.i: 
the forward movement of the file, at a sufficient an}.^le to cut, in- 
stead of scratching the w'()rk. Fo acconijihsh this the an^le at 
which the file is held with respect to the line of its movement, 
must vary, with different files, depending: upon the an^le at which 
the last or up cut is made. The pressure should also be relieved 
during the back stroke, as in ordinary filing. 

When properly used, w'ork may he finished somewhat finer 
and the scratches more closely congregated than in the ordinary 
use of the same file ; as, in draw-filing, the teeth produce a shear- 
ing or shaving cut. 
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lurst Use of a File. 

Ill economizing the wear of the files intended for general pur- 
poses, consideration should he given to the kind of material which 
they may be subjected to, in the dilTerent stages of their use. 

Jn the ordinary use of the machine shoj), the first wear of 
these files should he in finishing the larger surfaces of cast iron, 
hrcjnze, or brass metals, all of which re(iuire a keen cutting tooth; 
they ma) then be made to do good execution uiion the narrower 
surfaces of these metals, also upon wrought irop and soft steel ; 
as a file that has been used more or less upon this kind of work 
will not tear the *surface of these metals and will consequently do 
more effective work, d'o obtain the best results, the file suited 
for general pnrjioses is not so well adapted to filing brass or other 
similar soft metals as those whose teeth are arranged for this 
purpose. 

Xew files, particularly double cuts, are severely worn down 
by use upon narrow surfaces, as the strain comes wholly upon a 
few teeth and frtxpiently breaks them. 

Prcfarino If'ork. 

Idle corners or thin edges of iron castings are very likely to 
become chilled, and a thin scale or skin produced over the entire 
surface of the casting, caused by the hot metal coming in contact 
with the moist sand of the foundry molds; this outer skin is us- 
ually much harder than the met;d beneath it, and many times the 
thin edges or corners are chilled so as to be harder even than the 
file itself. 

The necessity, therefore, of removing this scale and chilled 
surface becomes readily aj:)parent, and all mechanics who give any 
consideration to the proper and economical irse of the file will he 
careful to see that the scale and sand are first removed by pickling, 
and the surfaces which have become chilled by grinding, before 
applying the file. 

If it is impossible or impracticable to remove the scale by 
pickling, a file that has been used until it is too dull for narrow 
steel work may be employed ; the teeth will then not be broken by 
the hard scale. 

P/VA’//;jg the Work. 

The pickle for gray iron castings is generally made by mixing 
sulphuric acid and water, in the proportion of two or more parts 
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of water to one of acid, and is usually kept for this purpose in a 
trough lined with lead. 

The articles to he pickled are soinetiines immersed in this hath, 
W'here they remain f<T a short tune ; the) are then removed and 
the acid is allowed to act upon their surfaces until the scale ha-^ 
loosened, when they are waslud ofT with water. More often, how- 
ever. the pickle is dipped from the trough and poured over the 
castings, which are placed (Ut a slojiing ])latform (thus allowing 
th(' acid to return to the trough), where, after remaining for a 
sufficient time, the\ are washed When dr\, the castings are 
either rattled, or scrajied and cleaned with old lilc's and wire 
scratch-hrushes, until the surface is freed from scale and sand. 

To ])ickle brass, or gun-metal castings, a mixture of nitric 
acid and water may he used, in the jiroportion of, say, one ])ar! 
acid to five of waiter; the treatment being the same as that of tlu' 
iron castings. W'hile not in general use u]>on the coarser kinds 
of brass work, the pickle is desirable for sinader castings, or those 
reijuiring to be {irotecled with laccjuer. 

IV/icii Oil Should Xot ho I’scd. 

Ml files, w'hen they leave the manufactory, are covered with 
oil to prevent them from rusting While this is not objectionable 
for many uses to w'hich the tile is put, there are cases where the 
oil should be thoroughl) removed, as aIumi tbe tile is to be used 
in finishing the large cast iron surfaces which are of a glassy 
nature; the tirincipal difficult) being to make tbe file “bite," (U* 
keep sufficiently under the surface to prevent glazing; otherwise 
the action not only hardens (jr burnishes the surface operated 
upon, but dulls the extreme points of the teeth, thus working 
against the desired end in both directions. 

When Oil }fay be Used. 

Oil may, however, be used to good advantage on new files, 
which are put immediately to work upon narrow^ fibrijus metals of 
a harder nature ; in such cases it is not uncommon, w ith good 
workmen, to fill the teeth with oil and chalk. 

Oil is also useful on fine files, in the finishing of wrought 
iron or steel, as by its use the teeth will not penetrate to the same 
degree, and the disposition to “pin" and scratch the work is ma- 
terially less than when used dry. 
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Cleaning the File. 

The (lust and small particles removed from the material oper- 
ated upon arc always more or less liable to clog and till the teeth. 
This tendency is especially aggravated when the tile is used ujion 
W'ood, horn and such other materials, as upon being mixed svith 
the oil in the teeth, become baked, when dry, and thus ])revent the 
teeth fnan ])enet rating the work, to say lujthing of the appear- 
ance of being worn, or the tendency to injury from rust. 

It therefore becomes necessary that the tile should be cleaned 
not only at intervals during its use but carefidly before being 
laid aside, if the best results are to be attained. 

'i'his cleaning is done in several ways; sometimes, in the finer 
files, by rubbing the hand over them, or hy drawing them across 
the apron of the workman (which is a more common method 
upon the large files) ; by the use of a stri]) of old or worn-out 
card clothing, tacked to a piece of wood, having a handle-sha])e 
at one end — a device which is usually rudely constructed b\ the 
('>perator. 

Idle file card and file brush, illustrated in Figs. 412 and 413, 


FILE C*R0 



FILE brush 


I'lG. 412. 


FIO. 413. 


wall be found excellent tools, and master mechanics should see 
that every person in then* employ using a tile is furnished with 
one or the other of them, and insist that they be used, if he 
deems it desirable to economize in tbe w'ear of his hies. 

In removing oil from the teeth of a new hie, a ready way is to 
rub chalk or charc(xd across the teeth, and brush thoroughly. By 
ret)eating the operation a few times, the oil wall be entirely ab- 
sorbed, and the hie will he in the best possible condition for use 
upon cast iron. 

When the teeth of hies are clogged wath wa^od, or other soft 
suhstance, wdiich has hecome baked into them, if held in boiling 
hot water for a few moments, the imbedded substance becomes 
so loosened, that it may be easily carded out of the teeth. If the 
operation is quicki}' performed, any moisture remaining will 
readily evaporated by the heat retained in the file. 
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Care in Putting .'keay. 

One of tlic most destniclive customs amonp^ a larj^^e numl)er 
of mechanics of the present tia\ is that of loosely throwing their 
files, fine and coarse, small and larj^e, into a drawer filled vvitli 
cold chisels, hammers and other tool^. 

Now when we consider the small portion of the points of the 
teeth which is worn hv extreme wear, an<l that to elTectually 
dull them for some kinds of work reipiires hut sliij^ht rubhinj:; 
upon a hard substance, it will he easil\ seen that the evils of this 
habit should be ftiore carefully considered b\ the master mechanic, 
and suitable provision made to avoiil its <lestructive tendencies. 
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MISCELLANEOUS DIES, FIXTURES, PRESSES, DEVICES AND SPECIAL 
ARRANGEMENTS FOR SHEET METAL WORK. 

Artistic Die-Making. 

As a rule it is popularly su])posc(l that the finer classes of die 
work can he turned out only in shops e(|uippec| with the latest 
improved tools, and if one were to make the assertion that many 
of the shops in wdiich the finest of such work is done possess only 
such tools and machines as are to he found in any little country 
jobbing sho]), he would he laug^hed at. Now', while an equip- 
ment of up-to-date machine tools is always to he desired in any 



FIG. 414.— SAMPLEvS OF ARTISTIC DIE W’ORK. 

line of mechanical w^ork, in order that less shall depend on the 
skill of the workman and more on the machines, it is a fact that 
a skillful workman can often accomplish the most astonishing 
results with tools that arc far from being what they should be. 

In Fig. 414 are shown a number of samples of work which are 
remarkable principally from an artistic standpoint and for the 
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principles of construction adopted in the tcx)ls used to produce 
them. The dies and fixtures used to produce tliese jiieces were 
made in a little shop in Brooklyn. Xew York, the machine tool 
equipment of which consisted of : One medium sized lathe, a 
speed lathe, a shaper, two drill presses, larni'e and small ; an emery 
wheel, a forge and an old (lermaii screw press, d'here were six 
nun employed in this shop, one heing an engraver and the others 
die and tool-makers, d'he class of work turned out in this shoj) 
would hear favorable comparison with that turned out in any 
other shop in th? country, and wh.at is more they turned it out at 
a good jirofit f(^r the “boss.” fins little shop has been in exist- 



ence for a number of years, and w'e hope that it will continue to 
do good w^ork for a number of years to come, for we dearly love 
the “little sho]).“ 

The tlower design shown in Fig. 414' was produced in three 
operations; embossing or striking up the design, piercing or 
])imching out the sections marked A, ten in all, and trimming 
and punching out the finished piece. Ihc embossing die is not 
showm, as its construction will be understood from the other 
cuts. Fig. 416 is a plan of the piercing die. The punch for this 
die consists of the regular cast-iron holder and machine-steel pad 
in which the ten piercing punches are located, after which solder 
(hard) is run around them at the face of the pad. Ihese punches 
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are left soft and when dull are upset and sheared into the die so 
as to punch clean a^ain. h'i}^. 415 is a plan of the blanking and 
trimming punch for the finishing operation. It is fastened to 
the holder by two flat head screws let through from the back, 
after which solder is run around the face, as shown by the ir- 
regular line around the punch. This ])unch is also left soft. Any 
die-maker who has made many dies in which gangs of piercing 
punches had to be located will apj)reciate the skill required to 



Fio. 4 tG. 

locate ten irregular shaped punches, as in Fig. 416, so as to have 
them in perfect alinement with the dies. 

Fig. 417 is a plan of a gang die used to produce the sword 
shown in Fig. 414 in one operation. The work to be done con- 
sists of embossing or striking uj) the design at K, then moving 
the metal one space and piercing the two small holes D D, 
Fig. 414, at the dies M M. and lastly blanking out the finished 
piece at the blanking die X. The construction of this die is 
shown plainly in the engravings, and very little description is 
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necessary. The emhossinp^ die and the hlankin^ die arc two 
pieces of tool steel with one end of each finished to the angle on 
which the dies are laid out. d'he two pieces of steel are titled 
to the bolster in a seat between T 1*', and are located with their 



inner ends tightly together by strong taper pins at L and P. 1 he 
piercing dies are two tool steel bushings, harcU'ued, lajijied and 
ground to si/e, and forced into holes in the inner faces of the 
blanking and einliossing dies. 

The punch used with this die is shown in Fig, 418. The 



FUi. 419 .— SECTION OF EMBOSSED 
BORDER. 



blanking and piercing punches are fastened and located in a pad, 
while the embossing punch is located on, and fastened direct to, 
the face of the holder by screws and solder, not shown. The 
piercing punches are, because of their small diameter, No. 60 




334 


DIES, THEIR CONSTRUCTION AND USE. 


drill, forced into supplementary holders R, and are allowed to 
project beyond the face sufiiciently to allow of their passi..^ 
through the stripper and stock and entering the die. The blank- 
ing punch is made longer than the others, so as to pass througli 
the stock and enter the die before the other punches touch the 
stock, thus preventing an uneciual drawing of the metal by the 
action of the embossing punch, and also insuring the proper 
locating of the “follow” operations on the work, as it is fed along 
the die-face. 

In Fig. 419 we show a section of an embossed border which 
was produced in strips 36 inches long by the gang die shown in 
I’Ir. 420. 

The strips of metal are fed from left to right and are first 
acted upon by the embossing punch and die and are then fed for- 



ward and trimmed, d'he stripper is located on the trimming 
punch and is of the usual s])rmg type, 'idle embossing die and 
the trimming die are located in dovetailed cliannels in the Ixilster 
by taper [)ins at X and W. The j)oints 'F T, in Fig. 419, are the 
gage j)()ints for locating the work in the ])roper position on the 
trimming die, the stock being fed forward until the point strikes 
the stop-pin. 

To finish these embossed strijis so that four of them will f(;rm 
a picture frame when soldered together, two bending operations 
are necessary. The results, after the operations, are shown at 
the right end of Fig. 419, while the dies used to accomplish the 
results are shown in Figs. 421 and 422. 

The punch and die for the first bending operation arc shown 
in Fig. 421, giving an end view^ and a front view' of both sections. 
Ihe punch and die for the second bending operation are sliown 
in Fig. 422. The manner in which the work is accomplished may 
be understood from the end viewv of both sets of tools, in which 
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the work is shown by heavy <lark lines as ItKated upon the dies 
in position for bending. These dies were 37 inches lon^^. and 
when it is considered that they were machined and finished in an 


I'lG. 421.— LCNCII AND DIlv FOR I'lKSl' in.NDLNC', Ol’JCU ATKLV. 



18 inch strode shaiKT, it will he conceded that considcrahle "kiH 
was involved in the accomplishing^ of the desired results. All 
working’ parts (T these dies, cxcej)! the spring and fasteninj^ por- 
tions, and the holders, were of tool-steel and were left soft, as the 
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shop did not possess the necessary facilities to allow of their being 
h.ardened. 

The animal design shown in h'ig. 414 was produced in one 
operation by means of a die similar to Tig. 417, the work done 
comprising embossing, jn'ercing tw'o holes at B B and blanking 
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out the finished piece. The ])eetlc, shown in Fij;. 414, was also 
produced in a die of this construction, there being two holes 
pierced at K E, the stock used being thin sheet copper, while for 
the dog, brass was used. 

The maple leaf design was produced in one operation by an 
embossing and trimming die. 

The jiiece shown at the bottom of Fig. 414 is the best of the 
lot, and required but two operations to [)roduce. In the first 
operation, the metal was embossed and the piece was blanked out, 
while in the second the jiortious marked by the dots were pierced. 
The making of the jiiercing dies for this ])iece was a jol) worthy 
the skill of any die-maker, as the ])iece had to be jmoduced clean 
and free from burrs, fins and irregular margins. Jn the jiiercing 
twenty punches were used. They were all let into and fastened 
in a machine steel pad, and solder run about the face of the pad. 

When it is considered that the i)eople who go to this little 
jobbing sho]), where the above dies w'ere made, to have tools 
made, do so because they can get them cheaper and as good as if 
they went to some (T the larger shops, and wdien the tool equip- 
ment of the shop and the classes of work jiroduced in it are also 
cc'iisidered, the skill of the men and tl\e mechanical and business 
ability oi the "boss” may be imagined. 

Dies for Punching Leaf her Shoe Tips. 

For the production of shoes and various other articles of 
leather, the parts of wdiich are recjuired to be pierced in fancy 
designs, the work of the tool-maker ])lays an important ])art, as 
the variety and number of tools used is very large, and, as they 
are kept in quite constant use, even their renewal gives enqiloy- 
ment to a large number of mechanics. In the following we will 
describe the means em])lo\ed for the production of elaborate de- 
signs, w hich are accomidished by j)unching. 

In b'ig. 423 are showm samples of work, full size, produced 
in this manner, and in lug. 424 the type of die used. The 
construction of the dies for their t)roduction entails a lot of ac- 
curate work, both in the laying out of the shapes and designs and 
in the finishing o*f the tools. 

The principles of construction involved in these dies d’ffer 
somewhat from tho.se usually carried out in the making of dies 
for sheet-metal w'orking, as the conditions under which the tools 
are worked and the material pierced are different. In Fig. 424 
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is shown a die complete, and in Fig. 425 are the essential parts of 
the same — the die plate, the stop and the stripper. The die is 
made to pierce eighty-eight holes of comparatively small diam- 
eters. This number is small compared with some design^. The 



crown shown in Fig, 423 requires 137 holes, and others even 
more. 

For the die plate Fig. 425 a piece of annealed tCK)l steel is 
finished all over and left about 5-16 inch thick. The strijiper 



FIG, 424. — PERFORATING DIE FOR LEATHER TIPS. 


plate is then got out and finished to a thickness of about 5"3^ 
inch. This stripper plate is clamped to the face of the die plate 
and holes are drilled for the two dowel-pins, as shown at D D in 
the die plate and at K K in the stripper. Three more holes are 
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then drilled for the fastening screws, as shown at F F F in the 
die and at J J J in the stripper. The two dowel-pin holes are 
carefully reamed, and the stripper is removed from the die. The 
three screw holes are tapped in the die and enlarged in the 
stripper for clearance, and the two dowel-pins are forced into the 
holes D D in the die. 

We now take a piece of hard sheet brass and, after getting 







FIG. 425. —PARTS OF DIE. 


it perfectly straight, the design is laid out upon it, the holes are 
spaced, prick-punched and drilled to size. In the making of the 
templet care must be taken to get it accurate and the holes evenly 
spaced for the design to present a symmetrical and artistic ap- 
pearance. Note the fancy design of the templet shown in Fig. 
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426. Tile templet beinii: finished, we fasten the stripper jilate 
and the (he t(3getlier hy screws and dowels, and soft solder tlie 
templet to tlie slripiier, so that the design w'ill he in the jiosition 
shown in log. 425, transfer the holes through it to the stripper 
plate, and drill entirely through it and the die. being sure to keep 
the drill sharp and using lard oil freely. After the holes have 
been drilled, the templet is removed and the holes in the stripper 
are slightly countersunk at the tojc while tlu^se in the (he arc 
reamed to a very slight clearance from the hack, 'khe two holes 
C' C are now dn’lled and countersunk for fastening the die plate 
to the press holster. 

W’e now take another jiiece of steel and finish it to the same 



size and shape as the die plate for the punch plate, and after lo- 
cating it true on the die wx' clamp it there and drill two holes at 
E E through both, and ream them to 5-16 inch. These holes are 
for the punch and die alining dowels. The two dowels arc made 
to the length shown and the ends are rounded. The pins are 
then driven into the holes E E in the die, and the two correspond- 
ing holes in the punch plate are reamed so that the plate will 
slide up and down on them without play. The punch plate is 
now located on the face of the die hy means of the dowels, a pair 
of thin parallel strips are placed between them, and the holes are 
transferred throiurh the die to the punch plate and drilled through. 
The punch plate is then removed from the die and the holes are 
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countersunk at the back, a hole is also drilled and tapped at each 
end to fasten it to the press plunjijer. 

The punches are made from drill rod of the correct size, are 
forced into the punch plate, as shown in Fig. 425, and are upset 
at the hack, first entering all the smaller punches and grinding 
them on the ends, getting them sharp and even with each other, 
h}' entering them into the die and allowing them to project 
through slightly, and grinding them all while thus suiiported. 
The larger punches are then fastened into the punch pad and 
ground in the same manner, leaving them alknit 3-32 longer 
than the others, as shown. The stop-plate, Fig. 425, is got out 
and finished to allow of adjustment, all the parts are assembled 
as sliown in log. 424, and the die is complete. 

In use the punch plate is fastened to the press plunger by a 
screw at each end, and the die-locating dowels E E are entered 
into their holes in the punch jilate. The ram of the press is then 
hrotight down until all the punches have entered the dies, and the 
die plate is securely fastened to the press holster, d'he con- 
struction of the (lies in the manner here described insures perfect 
alinoment of all the punches with the dies, and the dowels EE 
secure the setting of the tools in the press. For this w'ork neither 
punches nor dies are hardened. 

.1 Cheap Grimier for Roumi Dies. 

As there are a large number of shops where a lathe center 
grinder is unknown, and where they worry along and try to do 
good work with soft centers, or at the best, one hard center and 
the other soft, I think the small tool post grinder shown in Figs. 
427-428 wdll if adopted, prove the means for overcoming these 
obstacles that ])revent the ])roducti()n of first-class w'ork. We 
have often, when in various shops, had our attention called to the 
condition of the lathe centers. Really, it was terrible ; here one 
wdth the point burred up, and there another running out fear- 
fully. Then again, the slipshod manner in which they were re- 
paired, first turned down to gage with a wdde-nose tool, and 
then filed to a finish, after wfiich they were hardened and drawn. 
And they were then expected to run true! The day is past when 
this sort of work w'ould do. All centers should be turned, hard- 
ened and drawn, and then ground true while in the lathe. This 
is the only correct w^ay to finish lathe centers. 

The grinder shown in Figs. 427 and 428 respectively is about 




342 DIKS, THKIR COXSTKrC TION AM) USE. 

as chea}) and compact a tool as could be devised for the purpose 
mentioned, and can he used to advanlaj^e for other work as well 
as center f^rindin^^. in fact one of the best uses to which it can 
he ])Ut is the ^nandiiii^ and finishinj^ of round dies and punches. 
W henever dies of the combination blankinj; and drauinj^^ type 
are constructed, this grinder will answer the purpose as well as, 
if not better than, a more expensive one. as it can he easily 
handled, rc'ijinres very little adjustment, and can be laid away on 
a shelf or in a drawer wdieii not in use d'he en^^ravin<;s show^ 
clearl)’ its construction and no further descript i^)n is necessary. 
A w'ooden drnin, which is fastened ojiposite the countershaft of 
the lathe, drive's the j^rinder by means (jf the round belt shown 
ill Imlj;. 42H, the wheel, eif course, revolving" in an (.^pposite di- 
rection from the work Wdieii i^nndiiyit a blankinp^ die that tai)ers 
sli,c:htly (that is lart^er at the back than at the cuttiiisy ed^e) the 
j^rinder is set olT to the ])ro])er aiij;le, and the carriage of the lathe 
is moved uj) until the whe<‘l of the j^rmder is near the face of the 
die. d'lien, w'hile the die is revolviiiLT slowl\. and the wheel fast, 
the handle, h', h’ij; 427. is i^rasjied and pulled in and out slowl\ , 
feeding" the wheel to the du' by the cross slide, until it has been 
ground to the size reipiired. 

J Cojiil^rcsscd Air Drop Jlaiinncr for Makiir^ Sheet Meta! 

Caskets. 

W'hat is certainly one of the largest drop presses ever built 
for working sheet metal is here illustrated m log. 42(j, m it.s 
principal features, d ins hammer was built b\ the I'erkins Ma- 
chine C‘o., of lloston. Mass., and was designed for the Sj)ecial 
purpose of making sheet metal caskets, the different i)arts of 
which, ready to be assembled, are show'n in log. 430, after being 
struck u]) from the plain sheet. A casket comj)lete is shown in 
4.M- 

ddiis dro]) hammer will handle a blank 30 inches wide by 7^4 
feet long of No. 22 gage sheet steel, ddie distance between the 
guides is 8 feet, the stroke of the hammer being 5 feet. The 
height of the {)ress over all is 17 feet, and it occupies a floor space 
of 4 X 12 feet. The largest cover it will make will measure 6 
feet 7 inches by 24 inches, the form of the cover being showm 
in ]"ig. 430. The piston and hammer weigh 3 tons, wdiile the 
cast iron anvil w’cighs 12 tons. The dies used for producing the 
casket parts are composed of cast iron bodies faced with steel. 
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FIG. 429. — COMPRKSSKD AIR DROP II\.MMKR, WEK'rllT 64,000 POUNDS, 
USED FOR MAKING SIIFKT STEEL CASKPUfS. 
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The piston rod may be said to be attached to the hammer in 
two ways : First it is keyed into the block, then a short length, 
just above the block, is reduced in diameter to receive a collar 
which is bolted to the top of the hammer, as shown in the illus- 



tration. This double protection was deemed necessary owing to 
the fact that should the piston rod break while the air pressure 
was on the result might be disastrous as far as the cylinder head 
was concerned. 


FIG. 431. — SAMPLE OF WO^K ACCOMPLISHED WITH THE 64,000-POUND COMPRESSED 
DROP HAMMER, ALL PARTS BEING ASSEMBLED. 
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In using the hammer it was fouml that a stroke 3 feet was 
amply sulhcient to upset tlie metal, although long enough to 
allow a drop of 48 inelies. Some idea of the distortion which 
takes place may be conceived from the fact that the ciij) formed 
has a depth of 4)/ inches, the contour being i)lainly indicated in 
the half-tones, logs. 430 and 431. 

The machine is made so as to allow of the operator handling 
it with perfect ease, allowing the hammer to drop every two 
minutes, thereby producing 30 complete covers for metal caskets 
every two hours. 

.1 Sf^i'clal Bhinkin<^ and Picrci)ii:; Die. 

The punch and die shown in logs. 432 to 436 was designed 



FIG. 433. — PUNCH. FIG. 434. — DIE. 


and used to produce pierced blanks of the shape shown in Fig. 
437» which were required to interchange perfectly. As the 
making of this punch and die involves some new principles and 
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illustrates an improved method for producing work of great 
accuracy, a description is here presented. 

After a templet of sheet steel was made and finished, as 
shown in Fig. 437, we were ready for the die, which is shown 



in (liiTerent views in Tugs. 432-433. The die blank, after being 
fitted to the holster, was ground on the face and then drawn to 
a dark hlue. The templet was clamped to the face of the die and 



an outline of it transferred to it with a sharp scriber. The 
corners of the outline were drilled and reamed to the radius re- 
quired with a straight reamer, as were also the ends of the wings. 
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The stock between tliese points was then worked away and the 
templet carefully worked through the die from the hack, finishing 
al! parts of the die perfect]) straigln (no clearance being allowed) 
so that the templet would fit perfectly at the cutting edge, and 
all the way down through the die. 'fhe inside of the die was 
then finished and polished as snuioth as possible, after which the 
holes for the four stripping pins 1 ) and the gag,e pin A were 
drilled. The die was then hardened, heating it to an even clieri) 
red, and when (|uenching it dipping ])erfectl\ straight, there!))- 
avoiding as tar as possible the tendency of the steel to crack or 
w’arj) excessiv el)', d'he die was imniediatel) wanned to take the 
cl'iill out, after which the face was ground and drawn to a straw 
tem])cr. 

The punch is shown at L 111 logs. 432 and 433. A piece of 
well-annealed tool steel, after being roughed out and finished in 
a dovetail at the hack, was tinned on the face and the templet 
sw'eated on. The punch w'as then 
worked out, first in the shaper and 
then with the file, down to the edges 
of the tem[)let, leaving a margin of 
about .003 of an inch at all points. 

Then, by ttsing the templet (*n the 
face of the punch as a leader, the 
punch was gradually sheared into 
and through the die, in the jiress, 
removing the punch several times 
during the j^rocess and filing away 
the surplus stock curled U]) by the RI'A.nk. 

shearing. The ])unch was then fin- 
ished and jK)lished until it fitted nicelv within the die. The holes 
for the piercing dies (M) were transferred through, the tem- 
plet to the face of the jnmch by using center drills, which 
fit<^ed exactly the holes in the temjilct. Ihe holes w'ere then 
drilled through the punch and reamed from the hack to the 
required diameter, allowing them to taper slightly. The oblong 
piercing dies () shown in Fig. 433 were drilled and worked out 
to the edges of the holes in the templet, allowing them to taper 
the same amount as the round piercing dies. The templet was 
then removed from the face of the punch, which was then ready 
to he hardened. 

The hardening of the punch was a difficult thing to accom- 
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face. The punch was then heated in a nuitlk* and ([iienched 
in a tank of water whicli had been first shi^^litly wanned and 
with about 3 inches of oil c^n top. 1 he punch came out all 
riirht except for a few ti^du spots which were lapped down. The 
use of the oil contributed g^reatly to the successful hardening of 
the punch — the warminj.!^ of the water also helped. 'I'lie face of 
the jiunch was ground, after which it was drawn, tempering the 
edges to a dark blue by standing the punch alternately on each 
side on a hot j)late ; the rest t)f the face, which comjiriseil the 
])iercing dies. Wing tempered to a straw. 

1 he (lie S, log. 435, \uas now tightly fastened within the 
bolster by the ke\' R and against the two Stub steel pins '\ T. 
d he i)unch was inserted within the die until its face rested on 
the btilster. I he holes for the seven round piercing punches X 
and Y were transferred through the i)unch by means of a center 
drill, and also the outlines for the oblong jiiercing jiunehes Z. 
1 hese outlines were then milled with a “butt” mill, so that two 
])ieces of finished tool steel, alxuit Rs inch larger all around than 
the finish size, could be drnen in, holes being drilled completely 
through the bolster, so that tlu‘\ could be removed w'hen reejuired, 
as shown hy the dotted lines in the cross-section view' of the die. 
These tw'o ])unches were then reduced and finished by inserting 
the blanking punch within the die and shearing the two punches 
Z up into the dies ( ). d'hey were then hardened and drawn 
to a dark blue, and driven into their respective ])ositions. The 
holes for the round t)iercing punches in the bolster were drilled 
and enlarged by counterlx^rmg, the seven punches finished, hard- 
ened, drawm to a dark blue and driven tightly into the holes. 
The faces of the piercing punches came within j/y inch of the 
face of the blanking die. 

The spring strip])er plate R> w'as w'orked out to fit freely 
wuthin the blanking die. Two holes were drilled in the holster 
to admit the stripper stiuls C, and were counterbored to admit 
the springs E. The springs, studs and strip])er plate were then 
assembled in the flie and holster as shown in the cross section, 
Fig. 436. The gage pin A and the four scrap stripping pins 
D were made and fastened within the die as shown in the 
plan view. 

The holder for the punch was of cast iron, finished with a 
dovetailed channel in the face to allow of locating and fastening 
the punch, as shown in Fig. 432, by the key M. A hole was 
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drilled straight through the holder at K, breaking through into 
the dovetailed channel in the face to act as an outlet for the 
central piercings. Holes were also drilled through for the 
))unchings from the dies X. The punch and die were now set 
u]) in the press, the body of which was tilted back to an angle 
of 25 degrees, and the intermediate horseshoe-shaped pad P was 

])laced around the stem I of the 
punch-holder H, in the position 
shown in Figs. 432 and 433, 
thus insuring the easy escape of 
the piercings or scrap. The 
metal to be punched was i -16- 
inch flat cold-rolled stock, and 
was fed beneath the stripper 
pins D-D and against the stop- 
pin A-A, and, the punch de- 
scending, the blank was punched 
into the die and held securely between the face of the stripper 
plate H and the blanking punch L. All the holes were then 
pierced, and on the return stroke the stock was stripped from 
the punch by the four ])ins D-D, while the finished blank was 
stripped from the die by the stripping plate B, the blank falling 
oft the face of the die at the back through gravity. 

The ra])idity with which a punch and die of this improved 
construction can be worked, and the absolute interchangeability 
of the product should commend it for all work which is to be 
produced in large quantities and in exact duplication, thus allow- 
ing for the increased cost of the die. 

The Cutting of Armature Disks. 

According to the size and quantity of disks required they 
are usually cut in one of the following ways: 

I. For very large diameters or relatively small quantities, 
the shearing of the outside and inside circles is done on circular 
shearing machines. These disks are then notched on a notching 
machine and the key-notches on the inside are usually slotted 
after the disks have been put together by means of a vertical 
shaping machine. For disks 18 inches or less in diameter, with 
small center holes, as shown in Fig. 440. a circular shear may be 
used for the outside and the inside punched on a strong power 
press. 
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2. For such disks as arc made in lar^^c quantities and which 
are of moderate diameter (for street-ear motors, for instance), 
the best factories use power presses, with t(X)ls so arranp^od that 
the inside with its keyseats and the outside with its notches are 



constitutes the quickest, most accurate, and most economical way 


of manufacturing armature disks in large quantities. The presses 


used for these dies are provided with knockout attachments 
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which discharge the scrap and the disks so as to lie loosely on top 
of the dies, whence the\ may he easd> and quickly removed. 

'Idle re(|iiiremenls of armature work for electric motors and 
dynamos have led to the construction of presses which differ in 
essential points fr<)m tlujse used for tither st\ les of sheet-metal 
work, d’he usual form of arinaliire is mane un of annular 
disks with notches on the outside or inside circumference. As 
it is essential to have the outside and inside exactly concentric, 
it has keen found best to adojit dies w'hich, by cuttin^^ them simul- 
taneously, eliminate the inaccuracies which are ^dniost unavoid- 
able when the cutting is done in two or more operations. In 
many cases the notches and keyseats are also punched at tlic 
same time, all of whicli calls for tools havint^ “throw'-out pads,” 
in addition to the ciittiiyLt parts, so as to automatically push the 
disks and sera]) out of the dies and ])unches. 

3. In the many cases where dies mentioned in connection 
with the second method would be too costly to be ecoiunnically 
used, we recommend the cuttini^ out simultaneously of the jilain 
outside and the notched inside as indicated by IbE;. 440. 'fhis 
method jirodnces an absolutely concentric blank read}’ to be 
notched, and, as the outside notches are cut se])aratel\. the power 
of the presses is e((ual to much larger diameters than those 
specified in connection with the se('ond method. The notching 
is then done on notching jiresses. 

From the inside scrap wdiich results from the ])iinching of 
the large disks, the projections corresponding to the ke} notches 
are usually removed by a die which at the same time cuts the 
inside wdth its key slots, thus working the scrap over into smaller 
disks without any loss of stock. 

4. In some works it would not j)ay to use the dies mentioned 
for tlie third method, which dies arc still somewdiat expensive, 
on any but the most current sizes of disks. In that case we 
recommend dies which cut the outside and inside separately 
by means of a combination die in a single-acting press. 

The of Aruiaturc Scij^^mcuts. 

For segments used in very large qanntities the outside and 
the holes or notches are frequently cut simultaneously by means 
of tlies which are so arranged that they discharge the scrap and 
the segments automatically from the lower and the upper tools. 
A press equipped in this manner and designed specially for 
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this class of work is shown in Fi<v r, n 




FIG. 442. AKMATLKI-' OlSk'-f'i 'r't'ivi' 

KeiiiiN(. ,„i,ss WITH i)n:s ix msiTiON. 

I4I. It IS also Mscil w hen cinippcd with a sot of dies of the tvoe 

Iiown for ciutinj4 scj/nicnts or m-efinn i 

11 , . ^ or scLtioiis complete* at onf 

nth all their teeth or holes m,, to j-t/ 1 t , ’ 

■tents have thetr plain outsides ettt first an'T 

etched separately in a second operation.' ‘ o'- 
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A Multiple Piercing and Projecting Punch and Die. 

The punch and die shown in Figs. 443 to 445 was used tc 
produce the results shown in Fig. 447 in the drawn shell shown 
in Fig. 446. In this die the usual positions of the punches and 
dies arc reversed, the punches being below and the dies above. At 
first a bolster F of cast iron was bored and faced as shown, and 
the holder G, for the punches, of tool steel was turned up and 



FIG, 443.-— CROSS-SECTION OP UPPER DIE. 



FIG. 444. -CROSS-SECTION OF LOWER DIE. 

fitted to it. The holder G was then laid out for the holes for 
the punches, which were nineteen in number, by indexing in the 
milling machine. They were then drilled through and reamed 
to size and the holder hardened. The holes for the dies in L, 
which had been finished from tool steel as shown to fit the 
holder N, were then transferred through the holder G to the 
face of L at M M. They were then drilled and reamed to size. 
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The die L was hardened and drawn to a light straw temper and 
the face ground. Nineteen punches, all of the same length, of 
Stubs steel, were finished and sheared on the side as shown at 
H H, each one exactly the same amount. They were then hard- 
ened and drawn to a blue and forced tightly into their relative 
positions within the holder G, resting on the face of the bolster 
F. The stripper for the punches (shown at I I) was finished to 
fit i'reely over the punches HH with a stud J fastened in the 
center and fitting freely within a hole in the holder G, and 



no, 445.— PLAN OK LOWER DIE. 


Q = 

FIG. 446.— THE SHELL. FIG. 447.--THE SHELL FINISHED. 

equipped with two jam nuts to regulate the height. The outside 
diameter of the stripper 1 1 was the same as the inside diameter 
of the shell, Fig. 446. The stripping arrangements on the die 
L require no description. 

When in action the cap was located on the stripper 1 1 , and, 
the die descending, it was held between the two, while the 
punches pierced and pushed the projections up into the dies, 
which were set so that the punches would enter it far enough 
to just leave a narrow section of each of the projections united 
to the cap and leave all of them stand oflf at the same angle. 
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When the die rose a spring within the circle of punches caused 
the stripper I I to rise and strip the cap from the punches, while 
the stripper on the die stripped it from the dies. The shell 
was then removed from I I by hand. The projections thus made 
on the cap served as vents for small jets of gas as part of a 
special gas burner, causing the jets to be directed off at an angle 
and thereby increasing their range. 

Drazi'in^ and Punching Continuous Strips of Hemispheres. 

In I'ig. 448 are shown two views of a strip of thin sheet 
brass that has been drawn and punched to resemble a number 
of brass balls joined together. These were made in continuous 
strips and were used for ornamental purposes on wood fixtures. 
The strip of stock left after the operation is shown in Fig. 448. 


cxaxxDoocxxxxxxxDOXOcm 



FIG. 448. 


The punch and die used for this job are shown in Figs. 449 and 
450, respectively. 

In this case the punch, Fig. 449, was made first. A cast 
iron holder V was first machined. A piece of tool steel (j was 
then got out 33-16 inches long by Js inc'h wide, to be used as 
a holder for the forming punches, and to act also as the trim- 
ming punch. This piece of steel was left ')4 hich high half way 
from the right-hand side while the other half was reduced to 

inch. It was fastened to the face of the punch holder by 
four fillister head screws J J J J and the two dowels, L L, placed 
so as not to interfere wdth any of the holes for the punches. 
The holder w^as then set up in the miller with the front facing 
the spindle. The stock to be worked on w^as .010 inch thick 
and the balls were to be % inch in diameter; we were to draw 
six and trim six at each stroke after the first. 

After the work was set up a center drill was used, and, 
starting from the left-hand side, the first hole H for the forming 
punch w^as centered. A drill was then used .020 inch less than 
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34 inch and the holes were drilled almost throuf^h. The table 
was then moved forward exactly ’4 inch and the next hole was 
centered and drilled, and the other four in the same manner. 



FIG. 450. 


The table was then moved another 34 and the next hole 
was centered and drilled and reamed with a special rose reamer 
.002 inch larger than 34 inch to the depth shown at I L 
Then, with accurate spacing, the other fite were finished like- 
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wise. After all this was done the holes just run into each othei 
(the six at the right, we mean) and were touched up and fin- 
ished to leave open spaces 3-32 inch wide between to hold the 
metal together after iiunehing. d'he punch G was then rcmovetl 
from the hohler. 

I’efore finishing the punch the die, I'ig. 450, was got out. A 
liiank 1 > of tool steel was planed and fitted to the holster A. A 
hiitt mill was then made and linislied to a -inch radius and 
stoned to dead sharp edges, 'fhe die \\ was strapped to an angle 
plate on the miller table facing the spindle, amt with the butt 
mill in the chuck the first forming die was finished by letting 
the mill in just .130 inch, then coming back and moving the 
table ' 1 inch and finishing the next one, and the same with tl:c 
other four, 'file six tninming dies I) 1 ) were placed and milled 
ill the same manner to .005 inch less in depth than the others, 
leaving six circles jnst ' ; iiicli in diameter, the lines of which 
served as guides for finisliing the cutting dies, d'his was (k'nie 
by drilling and cutting out two sections ki f'., one on each side, 
and from the hack one degree taper fr<nn the cutting edge to 
just the edges of the circles, leaving a neck between each 3'3- 
inch W'ide, as will he seen in the plan view, log. 450. 

Hie punch was then carefully hardened and drawn ami 
entered into the die, just fitting and showdiig the tight spots. 
These were then eased up and the die hardened and drawn to 
a blue. Hie face of the die was then ground down .005 inch, 
tlierehv leaving the forming dies '4 inch deep and the cutting 
dies .120 inch and leaving a margin around them, this being 
necessary as the edges would n (4 stand up if left dead sharp. 
Holes were then let into the holster A to allow the escai)e of the 
sera]). 

The stripjung was done on the |)unch in the following man- 
ner : A strij^per plate K, of s-ifi-inch fiat cold-rolled stock, was 
made and worked out to fit around and within the jiimclies as 
shown: that is, fitting freely around the drawing ])unches HH 
and within the trimming ])unches 1 I. Two studs or screws 
M M w'ere then made and let dowm through the liody F, shoul- 
dering in the bottoms of counterhored holes N X and screwing 
into K tight Iv. This allowed tlie stri])per plate to move up and 
dowm freely when in action. A piece of good stiff rubber P, 

inch thick, w\as then placed hetw'cen the face of the holder 
F and the strijiper plate K, being cut away in the center to clear 
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the punches. When the screws M M were tij^htened and ad- 
justed to hold the sinj)j)er plate K perfectly le\el, there was 
enough tensi(>n in the ruhher 1‘ to allow of the stnpiK'r acting 
as a blank holder uhde the dr.iwinj^ was beui^ done and to strip 
tlie metal afterward. We neglected to state the holes for the 
drawing ])unches II H were drdled all the wa\ tlirouj.;!! the 
holder to alknv them to siioulder ai^ainst the face of 1\ 

The punches were next made and tinished .105 inch in diam- 
eter, an<l the points, with a special forming tool, to a radius oi 
.0525 inch. '!'hev were then hardened and drawn to a .straw 
at the forniinj^^ end.s d'he ends of Mil and the fonnin^^ dies 
C C were la])ped to a hij^h polish, .\fter all parts were assemhled 
and adjusted the tools were sc-t up m the press and a toll of 
metal of the width re<|iiired was placed on a rei‘1 on one side 
and to wind uj) automaticaIl\ at the other skK*. 

It will he sec'll that In placmp the strijipc'r and the metal 
holder on the jiiinch the w<a-k is const:mtl\ before' tiu' opc-rator, 
and there is no trouble in locatini;' it on the die 'I he strip was 
first entered and nio\od m tar c'lKtULih to cove'r the six ptnnnij;.; 
dies and project sliphtl\ o\er tire trimminp ed_m‘. 'The jiniich 
descending;', the metal was held b\ the jirc'ssnie of the stri])per 
k while it was beinj^" formed and drawn, and trimnu'd on the 
end. At the next stroke tlu' strip was mo\c‘d alon^ far enon^di 
to allow of tlu* six half-balls previonsh drawn to locate them- 
selves within the seats of the tnmniin.L,^ du's 1)1) The juinch 
then formed six. aiul tnmr. ed six. at c'ach stroke, cnttiiijif the 
scrap in the die in sections, as shown b\ the cross-iiiu's in l i^. 
448. The stri]) was moved continnall\ until the entire lenp^h was 
finished, trimminp;- and forminj.,^ nicel\, there not beinp^ a burr 
or a line to show' where the successive sections commenct'd or 
finished The one tiling'- most necessary in work of this kind is 
accuracy in sj)acinpf. as the die cannot be used, as is usualh’ the 
case, as a ga^^^e to transfer the locatinj^ jioints for the punches. 

IVatch and Clock Makers' Poiocr Presses for Sub-Press Jf^ork, 

r'ig- 45 1 show's a type of jower press which is made in a 
number of different sizes and styles, and they are specially 
adai)ted for the manufacture of watch and clock work, jewelry, 
and other articles of a similar character. They arc essentially 
the same as other solid back presses, but are made with consid- 
erably more distance between bed and slide so as to accommodate 
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“sub-prcs.scs” siicli as the illustration shows. A bricl^e bolster 
i'. used to slKjrteii tliis distance if ordinary cutting or forming 
luols are al‘^o to be ojierated in the jiress. Such a bridge bolster 



FIG. 451.— WATCH AND Cl.OCK MAKHKS’ POWHU PKKvSS EQUIPPED 
WITH A “SUB-PRESS” FOR DELICATE PUNCHING. 

is shown on the floor in the illustration. These watch presses are 
frequently furnished with an adjustable stroke, permitting to 
vary the movement of the slide in accordance with the construc- 
tion of sub-presses of different sizes, and also with a positive 
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stop attachment, which make'; it impossible for (he operator 
accidental!) to make two strokes m Miccession if he should for});et 
to take lii^ foot oft the treadle. 

Suh-presses are now almost cntirelx used for tlie delicate 
dies re((inred m the manufacture of watches and clocks d'hese 
dies are i;enerall\ so ai ranged as to cut the (Uitsuk' and perfora- 
tions of the ])ieces sunulianeoiisK , thus uisuriiik" the accuracy of 
the relatne hnished points. \\\ the use ot suh-])rc‘sses tlu' most 
accurate work ma\ he accomplished with e.ise, as tlu' dies may 
he alwaxs kept tinelx adjusted lor the xxork and the alinemeiit 
xxill he perfect. 

.In Antoniatic Trnnnuni:; Mnclnnc, a lu'dilini; Machiiu’ and a 
Ponhlc-flcad ( n)nf^in<^ Mmlunc. 

The half-t(^ne. h'i|4. 452, represents an automatic trimmer 



FIG. 452. 



D'lKS, THEIR CONSTRUCTION AND USE. 


36 J 

recently desij^ned for triminin^ seamless tin boxes, brass, copper, 
zinc and aluminum slu'lls, lamp collars, etc., from i to 3 
inebes in diameter, and from to i )4 incbes deep. It is pro- 
vided with a device for cnttinj.;' the rin^s of sera]) into short 
])ieces so that they may fall freely and avoid cloj.^]:(mg. This 
machine will trim from 35,cx)0 to 40,cxx) shells a day. The action 
of the machine is automatic throii].2;hout, it hein^ only ncces.sary 
to keep the feediu]^ chute sui)plied with shells. The rajiidity and 
perfection of the work produced in machines of this type make 
them invaluahle in the manufacture of articles like those men- 
tioned above A separate feedmj;' chute, disk and cutters are 
re(|uire‘d for e.ach si/.e of slu‘11. 

'I'he stron^^ly-huilt machine shown in 453 is used for 


n- 
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headiniT^, corruj^atini::^ and embossing sheet iron stove bodies, ' 
stove ])ipc, j)owdcr kei^s and similar work ; also for tin, zinc and 
brass. It has steel shafts 2 ] 2 inches in diameter and 4 inches 
center to center; also steel cut ^ears with a proportion of 4 to 
I. The driving ])ulley runs continuously, and is connected at 
will to the drivings shaft by means of a friction clutch controlled 
by the treadle. An adjustable apron g^ag^e is provided and also 
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an extension arm with adjii^lahle roller sii))j)nrt for lonj^ cvliiulri- 
.cal work, hor short work thi> outer siip[)orl is not recjuired, 
and is so attached as to allow of hein^ (jinckh removed if de- 
sired. The rolls are hroiii^ht toLtether h\ means of a screw and 
hand wheel, while stronjj: spiral springs throw them apart when 
released hy the screw. A pair of emhossint: rolls are shown lai 
the machine. 

The machine shown in 454 is a donhlediead crimpinj^ 



FIG. 454. 


machine and is used to crimj) round cans on the outside, either 
one or both ends, at one oj)ciation. A pair of crimping'' disks are 
required with each size of can, and the ends of the cans have 
to be slightly sunken. 

Hand Bendiu):; Fixtures. 

\Vc sometimes come across a bending job in sheet metal that 
for one reason or another it would he impracticable to do in the 
press, sometimes for want of a press, and oftener because the 
tools themselves w’ould be too expensive. The bending shown in 
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455, 456 and 457 was of this character. Fig. 455 shows 
the blank, of sheet brass 1-16 thick, with three holes pierced in 
the position shown, one inch at B and two 3-32 inch at A. 

Ihe first bend was the one shown at A, Fig. 456, which was 
to bend over the end so that both holes would match and leave 
space enough to insert the small roller a, iMg. 457, the holes form- 
ing for the roller to turn freely in. The bending was done in 
the jig, big. 458. C is an oblong block of cast iron with tw^o cars 
cast on to allow of its being fastened to the bench ; this w'as the 
bod\ of the jig. F is a piece of t(3ol steel w'orked <i>nt and finished 
in the way shown, and fastened by .screws and dowels. I'his 
acted as the bending form. \i was cut awvay taper at F and 
also cut away at the bottom, and left with a scpiare sbonlder. so 
as to allow the work to slip under it. This shoulder also acted 



no. 455. 


FIG. 456. 



as a gage to push the work again.st. This piece was hardened 
and drawn. H was the bender, which consisted of a machine 
steel forging, turned and finished on centers, leaving a scpiare 
shoulder and bearing at each end. The handle portion was fin- 
ished on centers also. It was then cut away to the center, as 
shown at I, to within one inch from the end. The side pieces, or 
bearings, G G, were got out and finished and fastened, one at 
each side of the block C, so that when the bender was down, the 
center or flat part I would be level with the top of the block G. 
The pieces G G were held by screws and a dowel, as shown. The 
gage pin K was let in, and the block cut away to allow of the 
easy removal of the work. The work was located in position for 
bending by entering the hole B over the gage pin K, and pushing 
it under and against the piece E, as shown. This finishing the 
jig, it was fastened to the bench by two wood screws through 
the ears D D, and was ready for work. The work being in posi- 
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tion, the bender H was brouj^ht up quickly by baiul, which 
caused the end of the work J to bend over the thin part of the 
former E, which finished the operation. The piece was tlien re- 
moved and another inserted. 

The second bend, the one at 1 >, Eij^. 457, was a simple ri^ht 
angle bend, and was done in the same manner as the first, as will 
be seen from the two views in big. 459. using the same style of 
bkx'k as in the other case, the same kiiul of side pieces, and in 



fact the same mode of construction throughout, except that the 
bender N was of a different shape. It was cut away to the center, 
as the other was, and after the ends or journals w^ere inserted 
wu'thin the side pieces M M, they were set above each side of 
the block enough so that wdien the bender X was in pfisition 
shown in the bottom view', there would be just space enough for 
the work S to pass under freely. Instead of the bending form 
£ used in the first operation, the edge of the block was used as 




366 


DIES, THEIR CONSTRUCTION AND USE. 


sucli. After the work S was placed in position on the block, 
the gage pin T entered into the hole in the work as shown, and 
the sides of the work held between the two stop pins, the bender 
N was brought down sharply, which caused the part of the 
work projecting over the edge at R to be bent over the edge of 
the block at P, which completed the bend and finished the piece. 

.d Combination Blankiir^ Die for Heavy Stock. 

The puncli and die sliown in bigs. 461 and 462 were made 



FIG. 461. — THE PUNCH. 


for producing at one operation blanks from 3-16 inch cold-rolled 
sheet steel of the shape shown in Fig. 460. As the drawings 
a<*e very clear and as the construction can be understood from 
descriptions of similar dies in other parts of the book, a very 
slight description will suffice. 

The punch and die portions were forgings, with mild steel 
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backs and tool steel faces. They were machined and finished 
in the milling machine. In making the punch. L, it was hrst 
turned and machined to finish the stem and then milled around 
the outside and inside to the shape of the templet, this being 
accomplished with ease by soldering the templet to the face of 



FIG. 462. — THE DIE. 

the punch and using the vertical attachment on the universal 
milling machine, and leaving about .007 inch of surplus stock 
all around. The edges both inside and outside were then nicely 
beveled, after which the punch was sheared into the die A by 
fastening both punch and die in the press in which they were to 
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be used when finished, thus making sure of a perfect match of all 
the cutting edges. 

Tool Holder and Tools — Self-Hardening Steel 

d 1 ie sketcli, Fig. 464, shows a simple, home-made tool-holder 
for lathe or planer, with set of 4 tools for it in Fig. 465, neither 
of which will retpiire description. A set of these tools and a 
holder of the construction shown will be found handy things for 
a tool or die-maker to have in his drawer. 

A great many toolmakers complain about se[f-hardening steel 
cutting tools, and say that it is impossible to accomplish fine re- 
sults in turned or planed work with them, and for that reason 



FIG. 464.- SIMPLE IIOMK-MADIC TOOL-HOLDER. 


a great many will not use them. Now, when they say that for 
fine work they are useless, they are right, as it is imi)ossihle to 
get the edges of such tools keen enough to allow of taking 
smooth finishing cuts. Ihit for the i)reliminary work or rough- 
ing, for medium cuts and feeds and coarse thread cutting, ma- 
chining cast" iron in tlie shaper, planer or lathe, and for turning 
brass castings, and also for accomplishing difTerent operations on 
cast-iron repetition parts in the turret lathe they are unequaled, 
and should alwa>s be used where the ])roduction of machine 
parts at the minimum of cost and labor is imperative. For face 
milling of large castings where inserted tooth cutters are adapt- 
able, the self-hardening steel tools will be found to give the best 





FIO. 465.— SET OF SEEF-HARDENING STEEL CUTTING TOOIyS. 












MISCKLLAiNKOL'S DIES. ETC., EUR SHEET METAL WORK. 37 1 



iMK. 4?<7. Eik.488. Imjt. Fiji. 498. 



zTA L J 

EiK. 4l<2. Fiji. 4WJ. 


< a > < > 

L, J 

J i« J 5 » 4 . 11 K. 4 M. 



Fir m, l-iR 4 yT. ]mr Fir. 4 ;«». 


FIC.S 4S7 TO 499 PMCrS I'KOM CoMIUNXTIOnT AND DOC HM*:- AC'ITON 
DIi:S l‘OK 1. \Ml‘ l-ol NTS AND I, \M1’ l.ININCS, CLOCK CASES, RE- 
FLECTORS, LANTERNS, <.)ILERS, ETC. 



Fig. 503. Fig .504. Fig. COS. 


FIGS. 500 TO 505. -DIAI'.RAMS OF PARTS FROM COMHINATION AND 
DOl'HLE-ACTION DIES FOR TOYS, PEPPER BOX COVERS, BURNERS 
AND GAS FIXTURE PARTS, CURTAIN-POLE ENDS, DOOR-KNOB 
HALVES, ETC. 



372 


DiKS, THKIK CONSTRUCTION AND USK. 


results. There are a number of brands of this steel on the mar- 
ket, in which it will he found possible to hold an edge suffi- 
ciently keen to allow of their being used for the purposes above 
enumerated. 

Rules for Calculati}ii^ the Speed of Pozeer Presses. 

To calculate the proper speeds of power ])resses according to 
directions given by the manufacturer, use the folkjwing rules, 
according to conditions: 

'fhe diameter of driven given to find its numl^cr of revolu- 
tions. Rule. — iMnlti])ly the diameter of the driver liy its number 
of revolutions, and divide the product by the diameter of driven. 
The (luotiejit will be the number of revolutions of the driven. 

Mic diameter and revolutions of the driver being given to 
find the diameter of the driven, that shall make the number of 
revolutions. 

Rule. — iMulti])ly the diameter of the driver by its number of 
revolutions and divide the product by the number of recjuired 
revolutions of the driven, d'he (|uolienl will be its diameter. 

d'o ascertain the size of pulleys for given speeds. 

Rule. — Mullipl)' all the diameters of the drivers together, 
and all the diameters of the driven together; divide the drivers 
by the driven. Multiply the ansuer by the known number of 
revolutions of the main sluift. 
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Forming and bending body blank for petroleum earns 
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Forming ft funnel ended tube 

dicH for Hijunre uroovod tnboH 

novel beudlnjf nnu . 

preHH, pick eye .... . 

wheet metal In HUCceHslve nlaKCM . . 

Fool prcNwea * l.'P. 1(M>, 172, 

Filet b.n dlal#^... 

Fnndaiueiital polnta tn ]n< renii-nilii'i ed L!tl. 

principle, eiirlinn dic'^ 

privctlcHl |»i>lnts for ninkluiiC liiemilai ahniH'd diauliiKdles 
FlxtiifcH, band bending . ^ . . 

for |>erfornllnn buinei Hheri.-t 
l''rlctlon chit( h . . . 

Flnent forKlnuw ' . . 

Filing large dlea . 
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2114 
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270 
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Gang combination' Ole pr(‘«s , . . 

cnlilng (llcH . 
tinting ()i iniiit iilng 
ilouble action diitvllng pies- 
dies . . . 

db'H, tin'll' iiHe 
tile Hlmjdt*. and It^ woik 
db> foi slieet nit'tal In in k< t 
tile for nn'iiil lags 
die for unilji'eita ilb tipa 
tib' for odd sliilpt'd plei e 
die for ( oinpasN sUtiing lumKet 
tile, wlien to liat' 
piincMng 

press . . . 

washer die 
(las nnillle ... 

(ierinan sllvt'r liilnltani loi woiKing 

Griidt' of Htt'el to use 

(JiKsplng tin* hie 

Grease and wdilP' had 

Grindt'i for round tiles 

Gilnder a tied post 

Gio'ovt'd tubes, fttriiilng die foi 

(ritndlng. piercing and Idanklng punches 

(irade of sit'd to ust' . 

Grinding largt' blanking dh's 


. . 208 
01 to 8S 
01 
. 302 
. 01 
01 
01 
OS 
<!.> 
<17 
71 


20H to .302 
3U2 
4H 
23 
303 
17 
323 
303 
:{03 
;t41 


74 

18 

32 


II 


Hand bending fixtures . 

ft'cd spacing table, iniiltlpb' punch with 
ft't'dltig 

llardent'd pieces, straightening 
llaidenlng mound a boh' 

a blanking and pletiing db' 
and It'tnperlng siuall tools . 
baths . . 

ptmr Htt'el . . 
spilngs 

thick I'oiind tile 
compounds . . 
thin tllsks 
of machine steel 
the walls of a htilc 

Ob'S . . .... . . 

tlt'llnt'd . . . .... 

warpago tif tools In 

oiTcft of prcvltuis annealing In . . 

furnatt'S, bs'iitbui tif 

llnlds for tiles . . 

In mercury ... . . . . 

ludgmcnt and carefulness in 

large ring tiles 

amnll saws . . 
totd steel ... 

the cutting tile 

steel special methods for . . . 

use of clay In 

very small parts 
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nardness and toui?hnoPH in sti'el 

of dU's .... ... 

Heavy Ix'ain piinrhliiK . . . . 

disc piMuhlnk' 

8to<k. diawlutf u siuiUl shell fnMn 

notiliinw 1)1 Os 

]MH‘8smv. press I'oi \\ oi k ie«jnlilnir 
st(i( k eotnhina t loll hlniikini; «lie foi- 
st n< k pMtulD's ami piesM's foi op«iatln>: on 
HpIkIiI of woik when hlinK 
lletnlsi>hei-l('!il ( nps dh‘ for 

di awltiR iitnl forming snips of 
Hold dow IIS and si i Ippei s 
Iloldt'is Hie 

Hole lianleniin: aiound a 

llorl/ontiil dial pre^s with ph k of!’ an n hinenl 
lloinlnir oi sld<‘ sejnnin).r 
Horn frame ami sunken hoKPM lumhlmd 
llorulnk' or .sc'.iminy, tools and Uxinres 
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Inaeeniaev of parnlhdlln!,' In iiaits of pnm h and <li<‘ . 
Inellned loess 

piess with dh's for stiunpini; .uid hlanklm,' 
Imh'xinj; feeds 
iniiols monidinu: 

Impoitame of Hie piopet s. !<'<-||on of sle. I f.M dl- -« 
Inside hliink holdms dnwim: dn-s wlili 
Int to<|u( toi \ 

Inw ai (1 ( n I linn 

Iron, hilniiant for woikim; 

Inellnalile iiowei piess 
ImprovliK wt)ik!nu' ipiaHtx of nia< hine 
Inirenslnj,' fin* dalli prodm I 
linproNlnj? feed (h-vite^ 
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Kerosene, use in woikliiK nhimlmi'n 
Kink, a welding 


2fl7 

2 Hi 


I.nrd oil, use In di awing nl))ml’ium 
Large Itlnnks, dies loi 
di.-s 

HJifety pins, (Ill's foi . 
woik wiling . . 

Lnterill feeds 

feed at taelinieiii anloinaiii 
Laying out !V hlanking die 
Lead hath haulening In 
Leather shoe tips dies foi peifoiaiing 

Lightness. Interchatige.'ihlliiy and finish of slmet luelal 
Idning nj) and lesellng .a power i>iess 
LiH'Utlng file Idnnking pum h In the inim h plate 
the drawing pnm h within the die 
the pienlng dU's 

the piercing ptinchi's In tin* pum li plate 
Location of hardening furnace 
Locked seams, duplex folding and s<'amlng for 
Luhrleanis to nsi* in tin* w'orking of sheet alnininnm . 
to use In the working of sln*et brass 

to use in the working of she(>f copper . ... 

to use In the w’orklng of sheet tierman allver 

to use In the w’orklng of sheet Iron 

to use In the working of sheet steel 

to nse in the working of sheet /ine 

Lubrication of dies and materials 

Ikying out a gang die 
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Machining tho drawing portion of the punch proper 

the cutting die 

the punch holder 

the Btrlpper plato-puu<.h plate 

mild steel forgings 

Machine steel for press tools, use and hardening of 

Making a punch and die 

li regular shaped <lrawlng dies, practhal points for . 
(he blanking punch . 

an accurate combination and drawing die 

the drawing punch 

the templets and the diawlng i)unch 

pinions ratchet by punching ... 

Mule die . . . 

Margins and blanks 

Mercury, hardening In 

Master blank, making . . .... .... 

Medium sl/c' press . . 

.Metal blanks, bluing bright sheet 

hinges set of dies for . . . 

Milling coins ... ... 

Milk pans, curling piinch and die for 

Mint, rhlladeli)hra 

Moulding Ingots for coins . 

Mu tile gas . . 

Multiple double action presses 
drawing 

piercing atid prolectlng punch and die 

punch, steam (li Ivc'ti 

punch, with hand feed spacing table.. 
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248 

20 

20 

:tl« 

313 

18 

200 

24 

244 

245 
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317 
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300 
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Needle slot screens . . . . • 102 

Nicholson File Company • ^1'*^ 


O 

Obsolete processes .. . . • • il 

310 
327 
327 
307 
34 
34 
204 

Ordinary stead . . 18 

(tpc'iatlng a blanking die . . . . 120 

Ordinary bending of sheet metal .... 120 


Odd Hhai»ed pbaes, gang die* foi 
Oil bath beating In . . 

when not to umc> .... 
when tc» use 
vitriol, chilling In 
Ot)en back presses . 

Ordei Ing a prc*ss . . 

Outward curling 

soimie. shanc's. double^ scanning of 
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Fnrnllels, for planing die blanks ... . • 

Parts of blanking punch and die 

I'erforatlng dies, nse of . • 

dies and processes .... 

leather shoe Ups. ... . • .... 

metal, samples of . • . . . . 

pioss having lateral fecal . . 

press with automatic" spneong (al>le 

regular and staggered . • .... 

single rows of holes . . 

sample of staggered patterns of 

tin ferrules • • 

Perkins Machine Company * ■ • • 

Perfect blanks for drawn shells 

Petroleum can machinery and dh'S 

can outfit for . 

crude for heating 

Philadelphia mint ... u. . i' ' 

Piercing, forming and punc'hing heavy blanks In one operation. 

Pick eye forming press with dies . • • . 

Pick off attachment horizontal press with 

pickling the work ‘, ‘. 1 ' ' 

IMerclng two holes In opposite sides of draw shells 

Piercing and blanking armature disks 
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. . . 206 
100 
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200 
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217 
326 
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Plain blanking die 

drawing dies and retlrawing dies . . 

Planing tbe angle on die blanks. . ... 

the die blank .... . !..!!!. 

Poor steel, hardening . . ..... . ! ! . 

Power and adjustable and ois^n baek ...... 

armature disk and segnnuu tutting . .!!.'! 

bench . . . ! 

cutting ..... ‘ ’ 

double a- tlon . .... . . , . ’ 

double crank 

double crank fttrglng . . ... .... 

drawing cam . 

emlsisalng ... ... 

hornlrg and wiring 

horn punching anti rl\eting 

lock seaming ... 

perforating 

punching . . . 

punching and siieaiing 
reducing ... 

press 

riveting power 

with automatic feeding tlt‘\lttw •.•s; lo 

Press feeding, detlnltbins . ‘jsu to 

for general wot k . . . .... 

inanufat tniei s writing to 
with adjustable puin'h laiiieis 
with (am actuated slilititer 

Presses, coining 

cutting 

drawing . . 

double act Icn .... 

double crank 

emlHisslng 

foot . . l.'.d, 

for curling or wlilng 
for coining 

for cutting (Ib's . . . 

for drawing dies 

for forming a id embossing 

for redraw ing 

for s(‘a ruing . ... 

for horning 

Inclined . . . 

punching 

redrawing 

rediK ing 

rules for cabulatlng the Hi>e<>«l of , 

wiring . . 

Prepaiing work 

Preparation and minhlnlng of th<‘ holster .... 

Producing drawm shells, tMtes of dies for 
I’roductlon, feeding of st(*ck a factor In 
Progressive die 

Proper selci'tlon of steel for dies ... 

lynches .... 

Punching presses .... 

Punching and dies for narts of ele«-lilc doili ••utter 

Punch, fitting In the die . . ... 

hardening the . 

laying out the .... ... 

roughing out the ... 

Punching a mild steel strap . . . . . 

heavy die ... . 

tools for heavy press work 

Putting away files, care In . . 

Press for medium size parts .... ... 

Punch tapered holes . ... 

Points to be settled before ordering a press 

Pi^s for general work 
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Quadruplicate automatic slide die 1R4 

Quick annealing a08 
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Ratchet dial feeds 207 

dial plates, cutting and assembling pieces by means 207 

dial automatic fetds 206 
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Reanncallng after roughing 

Rectangular shells, met nods of finding the blanks for 247, 253, 

shells, a set of dies for decorated 

shells, first operation for 

shells, m’oond operation for 

Redrawing dies 

l)roeesses 

operation 

Regular and staggered perforations 

Riveting 

Ri)lllng s<‘ams on S(|uure cans 

Round dies, hardening thick 

dies, a cheai> grlndci for 

Roller fee<llng * 2 ^ 7 ^ 

Rotary operations .... 

Roller curling . 

Round work, Ix'ndlng and forming dies for 

work, Ix'ndlng and closing Inside foi . 

Rules f<ir (ulculutlng th(‘ speed of power picsses. . • • 

for figuring sizes of blank for drawn shells * .... 

Rolling tires ....... . 

R(‘duclng cost of production . .... 

Uouglt usage, dies to slaud 
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260 

258 

268 

201 

231 

231 

201 

1!»1 

1)6 

224 

310 

341 

200 

200 

218 

l.->l 

1.67 

371 

200 

06 

17 

129 
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Safety attachment for clutchos 

(levlces for i)resHes .... 

pins, (lies for . . . . 

Sand bath, drawing hy means of a 

Saws, small Imrchmlng . . . 

Samples of combination die woik 

of perfoialing die' woik 

of perfoiated metal 

of Htagg(‘red jterforatlons 

Seaming or horning In i)i(‘sscs. 

process . . . 

machine, douhb' altiichimmt on the . . 

S<‘elng power i)r('Kscs at w'ork . ... 

Second oiieratlon (rimming and drawing die . 

Section of die with chute feisl and linger stripper . 

S(gment cutting 

cutting dies . 

Set of dh's for funncl-midi'd tube . 

for rectangular decorated tin 1 )ox«‘h 

for drawing of sheet metal 

for shiM't metal hinges. . ... 

Self-hardening steel 

Setting tlie die and using It 

Sharpening dies hy Immmmlng 

Shallow shells, finding (he tilank for 

shells, rectangular shells, constructing a die for 

fthearlng dies 

(He for heavy blanks 

the punch through the die . . 

large blanking dies 

punches 

Sheet brass lubricant for working 

metal caskets, (’ompross(‘d air droj) hammer for 

metal goods establishments 

metal hinges, dies for 

molnl work stamped or rnls('d . 

Shell, the heading of 

punching holes In 

Slde-senmlng or horning 

Sliver, Oerman 

Simple vs Intricate bending dh‘s 

or “push through” drawing dies 

Small parts and articles, feeding 

shells from heavy stO('k making 

Soap w'ater as a lubricant 

suds as a lubricant 

Soft punches 

Softening chilled cast Iron dies for drilling 

Special forming die 

automatic feed double-action gang press 

methods of hardening steel 

Specimen drawn work 

Springs, hardening 

Spring pressure attachment 
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218 

303 

129 

239 
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308 

312 

318 

170 

300 

806 

237 

316 
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Speclillstg, writing to 

Spring attachment for combination tiles 
Square blanking punch ilni^hliig a 
cans rolling scams on . . 

Steam-driven multiple punches 

Straightening hardened pieces which have wan)ed 

Steel tempering, by gas 

to«d. hardeilftig 

and tempering 

heating 

annealing of 

hardness and ttuighness In 
cooling . 
cutting rings 

suciosH In liardcnlng and tcnipeiliig 

tools, haidenlng, lub's for 

annealing In an open tiie 

bluing .... 

for dies . . . .« 

liardenlng 

lubricant for working 
self hardt'ulng . . 

for punches 

shells, lubricant for diawmg 
Suggestions as to the use of llh>s 

Successive cutting In dies 

gang-ctittlng 

Sub- 1)1 esses . . 

Sunken lM)ls(er. with slhh' plate 

Sub ptt'ss work, wntdi and clock makius' press for... 
Substitute for hoi ax In welding . . , . 

Slinjtle and e(Tectl\e means for prodmlng slu'et metal paifs 
Small establishments ^ 
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Tempering and steel 

n blanking die 

dellned 

in oil 

In the sand bath 
small tools .... 
steel b.v gas 

Terms, curling, wiring and seaming defimsl 
Tools, twisting of long 
Tool steel, special methods for bar<|euliig 
Tools, tool holder tind 

self-hardening niiting . . . 

warping of long 
Tool holder and loid) 
post grinder 

To soften while or silver Iron 
To anneal doubtful steel. 

Toughness In at*-el ... 

Trimming machine, automatic 
and drawing dies 
dies for drawn w’ork. use of 
Triple action dies 

action drawing dies 

Tube feed, automatic 

Two bending dies for Hat stock 

Two can bo<ly bending and forming mac blnes . 

Types of drawing dies In general use 
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Umbrella rib tips, dies for 

Uncertainty as to the best means to adopt 

Upper and lower dies . 

Use of curling, wiring and seaming tools , 

of drawing dies 

of fire clav In hardening 

of ‘‘gang’^ and “follow” dies .... 
of machine steel for press 1«k)Is. , . . 
of trimming dies In drawn work . . 

of the power press 

of perforating dies 

Using a blanking die 

a combination die 
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tools In hardening. 


atch and ctook makers’ power press... 

ater annealing 

etching eolns 

hen oil should be used 

hen oil must not be used 

ire-lock clasps, dies for 

staples, dies for 

Irlng, bolster sunken with horn frame 

curling and seaming 

dies 

dies for shell work 

frame 

presses 


f tresses 

arge shells 

ork pickling 

height of when filing 

preparing 

orklng aluminum successfully 

aluminum of sheet motal, lubricant to use 

the templet through the die 

rlnkles, body, prevented 

Tinkling in drawing 


c, lubricant for cutting. 
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BAUER, Marine Engines and Boilers : Their Design and Construction 

A larye ]irac tie al \cork of 722 pipes, c;«;o illustr ilions, anil 17 folclmy ]>! ites f,,r tlie 
use of student'-, "iiyinec'r,, .md n.ix al c emst r, i lot s 

Clo.irly Witten, thorouyhly sjstem.itn , theoretically sound, v hile the char.uter of 
it'^ pi, ins dr.iw'inys, t.iMc's, and statistics is wuliout rejimach The ilhislr.'itions .ere (.ire- 
ful rc'iirodm lions from .utual work mu drav inys. wuli scjinc w'c 11 -executed pholoyraphic 
views (jf completed enymes and boilers 00 net 

BENJAMIN. Modem Mechanism 

A laigc octav o % oluine of <)<;c^ ]>ayc'', and < ont.iininy over i. 000 illustrations dc•alln^{ 
solely with the luinno.il and most useful adxMmes ol the past few years Issued under a 
title wiiicli exactly close nbes its contents "Moukks' Mkcimnism " 'Ihe most eminent 
cxi>eris have contributed hi this volume, ami the iKiictits to be derived from the result of 
their researches and scicntilic accomplishments .ire ot me il< ul.ible value to the man seek- 
ing the highest and mcest adv'anccd pr.actuc in Apphecl Mechanics Bound in halfmorc;c- 
cu $5 00 

BLACKALL. Air-Brake Catechism 

This Ixjcjk IS a complete study cjf the air-Virake eciuipment, inrlndinK the latest devices 
and inventions used All parts of the air brake, their troubles and j>C(uliantics. and a 
practical way lo find and remedy them, arc cxplamccl This licHik contains c,ver i soo 
nuestions with their answers, ancl is completely illustrated by cngravunRS and two larKC 
Westin«house air-brake educational charts, pnnted in cedors 312 pages Handsomely 
bound in cloth. 20th eilition, revised and enlarged $2 00 
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BLACKALL. New York Air-Brake Catechism 

This IS a complcto treatise on the New York Air-Br.ikc and Air-SignallmR Apparatus 

f 'iving n fietailcd descnptujn of all the parts, their (jiierutiot), trouhles, and the methods of 
ocatinK and remedying the lame It inrludes an«I hilly dcsrnbes and illustrates the plain 
tnple valve, quick-aetion triple vaKe, duplex pumps, jmmp go\ernor, brake valves, re- 
tainuig valves, freight 0(|iupment. signal \al\e. signal reducing \al\e. and car discharge 
valve aoo pages, fully illustrated $i oo 

BOOTH AND KERSHAW. Smoke Prevention and Fuel Economy 

Ah tlic title indu .ales, this book of iy 7 ii.-igcs an<l 7S illustrations de,ils with the problem 
of (omplcte < ornbuslKui, uhuh it treats from the chemual and inei hanu al sLindpoints, 
liCbiitles iKiiuling out the eioriuinical and humanitarian aspects of the <iuestiun $3 50 

BOOTH. Steam Pipes; Their Design and Construction 

A tre.atisc on the i>iin( iplesof steam conveyance and means and materials employed m 
praitue, to secure economy, clli« lenr v, ami s^lety A ln>ok of 1H7 p.agcs uhuh should be 
in the iHjssession of every engineer and contractor $3 00. 

BUCHETTI. Engine Tests and Boiler Efficiencies 

This work fully desi nbes and illnstiates the method of testing the pfivver of steam 
engines, tuilane .iml explosive motor'^ '1 he jiropcrties of steam and the evapor.itivo 
tK)wer of fuels Combustion of fuel and ehnnney diaft, with formulas explained or practi- 
tally lomputed 3 ss p.iges. 17') illustrations Sjoo 

BYRON. Physics and Chemistry of Mining 

For the use of all prcp.uing for examinations in Mining or ([ualifying for Colliery 
Managers’ Ceitiluatos $3 00 

COCKIN. Practical Coal Mining 

An important work, tont.uning 43H pages and 2 m illustrations, complete with practi- 
cal details, wliuh will intuitively impart to the re.ider, not only a general knowledge of 
tlie prim iplos of coal mining, but .iKo Lonsideiable insight into allied suhjcvts, intluding 
thoinislry, meilianics, steam and steam engines, and ckatruilv In eliKidating the vari- 
ous divisions meorpoiiited in this exicllenl woik, the author has started at the taslv from 
the very inception, and has igiioied .ill ol>solele methods, excepting where they illustrate 
fixed prim ipic's 01 are in tom li with the march ot model n improv c-ments The treatise 
is ]M)Mti\ely up to date in eveuv inst.inte, .iml should be in the hands of overv colliery 
engineer, geologist, mine opei.ilor snperintemh nt. foreman, and all others who are inter- 
ested ill or connected with tlic iiiclusliy $3 so 

FOWLER, Locomotive Breakdowns and Their Remedies 

This vvDik tro its in full all kinds of accidents that are likely to happen tcv locomotive 
engines wdiilc on the ro.id 'I’lie v.uions p.uts ot tlic loiorn<nivcs aie discussed, and every 
accident tliat can jiossiblv luippot. \^^th the remedv to bo applied, is given The various 
types of coni3)ound locomotives ,ire included, so th.it every engineer may post himself in 
regard to emergem v work in coniu'c tiou with this c kiss oi engine 

For the raihoad man, who is .inxioiis to know what to do and how to do it under all 
the various circumstances that niav arise in the t'ci tctrm.inc e ot his duties, this book will 
be an invaluable .issi-,t.uit and guide 3So pages, fully illustrated $1 50 

FOWLER. Boiler Room Chart 

.^n educational chart showing in isometric pcrsjiectiv'c the mechanisms belonging in 
a modem boilet-ioom The e.|mpnuint consists ot water tube boilers, ordinary grates 
and mechunu'.d stokcis, feed-vv .iter heaters .ind pumps The various parts ot the appli- 
ances are shown broken or loinovcsl. so th.it the internal construction is tullv illustrated 
I'auh part is given a leteience numbci, and these, with the corresponding name, are given 
iti a glossary printed at the sides The cliart. tliercfore, serves .is a dictionary of the boiler- 
room, the names ol more llum two hunched i»aits being given on the list 2'; cents 

GRIMSHAW. Saw Filing and Management of Saws 

A practical handbook on filing, gumming, swaging, hammering, ancl the brazing of 
band saws, the speed, woik, and power to run circulai saws, etc . etc Fully illustrated. 
Cloth, $1 00 

GRIMSHAW. “Shop Kinks” 

This book IS entirely dilTcrent from anv other on machine-shop practice It is not 
descriptive of universal or votnmon shop usage, but shows sjiecial ways of doing work better, 
more clieaplv, and more rapidlv tlian usual, .is clone in tittv or more leading shops in Eu- 
rope and .Anienca Some of its over coo items and 332 illustrations arc contributed (ii- 
rectlv fur its pages bv eminent constructors, the rest has been gathered by the author in 
his thirty years’ tr.ivel and experience Fourth edition Nearlv 400 iiages. Cloth, $2.50. 

GRIMSHAW. Engine Runner’s Catechism 

Tells how to erect, adiust, and run the principal steam engines in the United States 
Describes the jmncipal feitures of various soecial and well-known makes of engines Sixth 
edition. 336 pages. Fully illualratcd Cloth, $2 00. 
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GRIMSHAW. Steam Engine Catechism 

A senes of direct yirnctical nnswcrs l<> ilirett pr.ictu.i! c]\icslions, in.iinly inleniied lor 
young engineers ami for examination i|uestn>n'' N'earh 1,000 iiueslions ^Mth llicir an- 
»\\crs I'ourteenUi edition 4i}j.agcs l’‘u!l\ dUistiated ‘Cloth, $j 00. 

GRIMSHAW. Locomotive Catechism 

This IS a \eritaMe em yi.loo i-dia ol the hnomoli'.e 1. entneh free from matlirinatics, 
and thoroughly uptodite It lontaiiis j .Ooo oi.e^ti.'ii. \Mth tluii jimwi'm luent\o 
fourth edition, greatly enlarged \earl\ 4150 ijage-., o^ii joo illusl i at loii'-, and li luge 
folding jilates Cloth, 00 

HARRISON. Electric Wiring, Diagrams and Switchboards 

\ thorougli trc.iti 0 io\i.nng tlie suluei t in dl it. h’-iTulu'. Ih.ulual e\in .hiv 
t'roblerns in winng .ire ii'-e'.entt .1 uid the nuthod .d olu.vu mg mtelhgtnt iCMilts ile»rl> 
shown .JTOi'agrs, 10% ilhisti itions $1 <;o 

Henley’s Twentieth Century Book of Receipts, Formulas and Processes 

I'.ditcd h) <i 1 ) 1!:'-C(t\ A (oingltte gi\oig t< n ihou.md f. imuK. whuh uill 

be of \ .due to the ho newue tlu- unii 1 , llu' (..iriK ntei tin- im t d \\otk< i ihe 1 un'ei , Hu 

so ii> ,ind candle m.iker, llu' idiotog; iplier, the ■« .vi lU 1 . tlu it( hm.iki i 1 1 e j U i 1 1 opl ' > ' . 
the elccliotviier. the tamiei, the mcchanu, the t ng-UM i , .uid the m.uud.u 1 ui 1 1 oc > 
bagCs 00 

Henley’s Encyclopedia of Practical Engineering and Allied Trades 

Iblited by b-sii'ii<i lIoKS’iK The^tepeof thi. Aoike mduil<d b) it title, o. 
Vicing boi h p! ,u 1 u .il 111 1 ( lu \ 1 lo)i 1 du iiiihiruti' \llthi g.rc it s. < t ,on . of < ngi lu enng 

prai ’ ii •' and enlei t ii oe I ( I c I \ ( si .un 1 uid i om 1 e I h i i , iu nt 

Complete in li\o\i>luuu^ I,uh \olu'ni loutiin. soo p p-es md soo din tiitioig 
Hound in halt inonun. I’nu', .$0 i„o pc i 'oJame, oi oa for the complete sot of lue 
Volumes 

HISCOX. Gas, Gasoline, and Oil Engines 

I'm rv user of a g 1^ engine nee d ^ tin l»iok Smii'h , m tru. tiv* , md right up to date 
1 he old V I omplt t« v\ 1 .1 k on t 'u ^ mp ■ 1 1 ml -ib'< i t '1 1 11 . dl ibonl tlu' r.ininng ,md in.m 

agement of g,is t iigit'.i ' f nil nt gi 'u 1 d into: m 1 1 1 ui ib' ' 1 (lu lu iv md t^opidar mol p c 

’gowc r, Its ec i uioiin .md etc o| m m igi nu m \1 .p i , ,,ii 1„ ,i - < h" , hu le- , elei ti r 

lighting, inanne propulsion cti iso’s,;,. Ilh. ur iti d v.ith t v i ergr.iv mgs riltetnili 
edition, revised, inl.nged, .m.l ri d $ r s ; 

HISCOX. Compressed Air in All Its Applications 

Tins i> the mo t t ompleie book on t'u ibu ■ t of \n ih it h.i . ever been p'.nrd, .md its 
thii t ydive i h.ititei , iiu I "d'‘ .ilxeit < . 1 i \ 1 li 1 1 ol 1 !,c . b k i 1 on. < m I Iniik < il liegmning 

W' ih a he 1 01 V ol t *'c ] II ogu t h it h p. b( t n III id' ni 1 1 n . 1 n. , 1 1 l ik< . 1 p t lu 1 n . ipei t u , 1 

air, gi V t s t, lilies ot it . v ohnne .uui v i .gnt b. it '1 'b v .nul ■ it "i .iti .1, ,1 > \m il is nunu o ug, 
otlu r coiuhlion'. .Step bv Sp tie l< id< 1 n^d^ hop ;t ,1 < 1 till '..Illous liKihod . 1 
coinpri ssi( m and .ijn i.-,it u , eini 'lo\ .-d p,. c in t*- n unittpig (..om r air in. g. ir-, .m.l t !u 1 ' 

e'dii len. > , .md .i h. ist . a . tlu r iido' in it • ui m t m . • iu'( i t u n i’l.i uni iti. P o! 1 .md l lu ir 

uses rei ei\ e ample iitti ntion .^^do|h^ u .i b! 1 1 pm npi itu tub' irmnu' um, .111. 1 oil m 
atiplu itioiis, sm h .IS r IP mg v iter uemi.iiuu. md 1 o ml ,nt vhd. 1 he .nr br.iV e ami .nr 
sign d .ilso ( Dine in tot t ' « 11 • h m '1 do n a i u h. .h it m.i', bi > .dh <1 an ( m \ « h .p.idi.i of 

Mini pre‘ sed air It t , a n t ti n la. .m t i< 1 f , .■ lio, m it . S 1 pu ' , li.i . .h dt v. it h the sub 

;cet in a m im; reiu nsup miinui, m.. jiIm e .a it bmp' ..mitti.l viv diuMr.itions, Kjo 
pages Price, Sc 00 

HISCOX, Horseless Vehicles, Automobiles and Motor Cycles, Operated 

by Steam, Hydro-Carbon, Electric, and Pneumatic Motors 

A t'rai tu.il treatise of af'i ,'ag( md imii’n ti itu n h r \ it..m‘ibilr ts M.inuf.'u tiirep , 
Caj'iitalisis, liiMstors, Prorn.i'iri ,ind i (t> > n< 11. (ere te.i m the .im clot iruen . i re, and 
use' ol the Ant.iiii'ibile 

\inetein chapter. L.irge .Sen jiti illu trati UM 4'io p.ige . (doth, St so 

HISCOX. Mechanical Movements, Powers, and Devices 

This work nf 400 ('ages contains i.Roo spci lal'v mule illv Irali'iru. ’v ,h c'csi ntitiu© 
text It IS a Dictionary of Meeli.mu .d Mo mnents, Po.ver,. Decucs, and Apjihances. 
cnbracing an iliuslr.ale.i desi n]itiiiii of the greaU-st v.iru'tv .d Meehanu al Movements and 
Devices in any language A ne'', w<irk on illmtrattd Me< h.ini. - Mechanical Movements 
and Devices, covenng nearly the whole range of the praitual and inventive held for the 
use of Machinists, Mechanics Inventors, Engineers, Draughtsmen Students, ami all otlicrs 
interested m any way in the devising ami oiicration of ireclianieal works of any kind $3 00. 
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HISCOX. Mechanical Appliances, Mechanical Movements and Novelties 
of Construction 

The many eTitions thinuflch which the first volume of “Mechanical Movements’* has 
jtasKcd are more than a huflu icnt cncouraKcmcnt to warrant the publication of a second 
v<iluine of 400 paKcs. contuimnK i.ooo larger and siiecially-made illustrations, which are 
more special in scope than those in the first volume, inasmuch as they deal with the pecul- 
iar reonircmcnts of the \anous arts and manufactures, and more detailed m their ex- 
planations, bctausi of liie Kfcalcr toinplexity of the machinery illustrated and ciesenbed. 
Ij oo 

HISCOX, Modern Steam Engineering in Theory and Practice 

This book has been son i. illy iirepared for the use of the modern steam rnK'ncer, the 
tcchnu al sludenls, .uul all \cho desire the latest and most reliable infonnalion on steam 
and steam boilers, the ma<hiiu‘i\ of poveer, the steam turbine, tier Iru poicer and lighting 
plants, eti 4S0 oilavo paye,, too fletailed enKravinys $3 00 

HORNER. Modern Milling Machines; Their Design, Construction and 
Operation ^ 

Tills wnrk of 104 payes 11 fullv dluslratcd and desenbes and illustrates the Milling 
Maclune from its e.uly loiucption to the jaesent tune S4 00 

HORNER. Practical Metal Turning 

A \M)ik io\eriuii tlie modem i>raclKC of machimiiK metal parts in the lathe Fully 
illuptratid $1 so 

HORNER. Tools for Machinists and Wood Workers, Including Instru- 
ments of Mcasurment 

A prar tual work-tif 140 payes fully illustrated, yu ing u general description and classi- 
fualion ol tooh toi inaihimsts and woodworkers $1 so 

Inventor’s Manual ; How to Make a Patent Pay 

Tins IS a book ilesiyned as ji yuide to iiuentors in ix'rfertinK thcir inventions, taking 
out their patents ,ind disposing ol them iiv payes cloth, $i 00 

KRAUSS. Linear Perspective Self-Taught 

Tlip uuderl>iny pnmiole bv whuh obiccts inav be correctly rctirosentcd in perspec- 
tive is i leiuly set I'M th in tins book , e\eivthiny relating to the subjci t is shown in suitabla 
diayr.uus, aciomp. lined b^ tull i \plauatious in tlie text I’lue so 

LE VAN. Safety Valves; Their History, Invention, and Calculation 

lllnstratotl b> fK> eiicras iiiys isi payes $i so 

LEWES AND BRAME. Laboratory Note Book 

A jir.utual tiiatisc piepared ha Ihi t'heinu al Student 170 payes Cloth, $i 00 

MATHOT. Modern Gas Engines and Producer Gas Plants 

A piaitiial tieali.e of iviyes, lnll\ illnsti.ited b\ 17s del.iilcd illvn ti ations, setting 
forth tlie laimiples ol y.is nu-incs and piwdiuii desiyn, tlie selection .ind installation of 
an enyine, (.oniiiiioii. 'il piikit ojn i.iMnii, prodmtryas enyiues and their possibilities, 
the eaic I'f yas eiiynics and punhuei yas idants, witli a chaiiter on volatile h>drocarl)on 
and oil enyiues so 

MEINHARDT. Practical Lettering and Spacing 

Show s a r.ipiil and aci ur.ite uu Ihod of beconuny a yood loiterer with a little practice 
Obloiiy Papci lONcr (>o cents 

PARSELL & WEED. Gas Engine Construction 

A praitu.d tic.itise dcsmbiny thethcoivand pniu iples of the action of yas enyine* 
of vaiious tyi'C-.. and the dt' lyn and i > in'.!! lu Uiui ot u h.dt-hor'-e-powcr yas enyine, with 
illustrations ot the work in .utuil pioyusc, toyethcr with dimensioned workiny drawings 
yiviny clcsirlv tlie • i/e.s ol tfie vanons iletaiK Third c'dition, revued and enlaryed Twen- 
ty-five cliapters Laiye Hvc) Ilaudsomcly illustrated and bound 300 pages 50. 

PERRIGO. Modern Machine Shop Construction, Equipment and Man- 
agement 

The only work y^ublishcd that dcMnbes the Modern Machine Shop or Manufacturing 
Plant from tlie tune the yiass is yiowiny on the site intended lor it until the finished prod- 
uct IS shipped Hy a carelul stiuK .a its chajUers the i>ractical man may economically 
build, clhciciilly e.juip, and succe-^slully manaye the modern machine shop or manufact- 
uiiny c’stabUsluiu'ut Just the bc'ok needed by those contemplating the erection of 
modern shop buildings, the rebuildiny and reorganization of old ones, or the introduction 
of Modern Shop Methods, Time and Cost Systems It is u bi'iok written and illustrated 
hy a jiractical slioy' man fur jiractu.il shop men who are too Imsy to read theories and want 
facts. It IS the most complete all-around book of its kind ever published. 400 larg* 
quarto pages, ja5 original and spci iall> -made illustrations I5 00. 
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PERRIOO. Modern American Lathe Practice 

A new book descnbmi? anti illuitr.itinrf the \erv latest prnctire in lathe anti Ininna 
mill operations, as mcU as the construction anti latest dc\ elopments in the manufact- 
ure of these important classes of machine tools 300 paKt"*, fully ilhistratetl so 

REAQAN, JR. Electrical Engineers’ and Students’ Chart and Hand- 
Book of the Brush Arc Light System 

Illu.strated Hfnuul in cloth, with cclluloul ihart in innket <;o Cl‘nt^ 

SAUNIER. Watchmaker’s Hand-Book 

Just issued, 7th edition Contain-, 4(>H pape-- and if a w.-rkchop tomp.im -n for those 
cnKaycd in w atclunakin^j and allied nu i haiiu al .11 Is j 5,0 eiu'ias iiiys ,ind 1 4 ; 1 ites 1 1 00 

SLOANE. Electricity Simplified 

'[he u'ucct of "Llettruitv Sinudilad'' is make thesij)ie^t as plain as possible and 
to show what llie modern comeption <il el.Uiun> is nh p.»^>es llbistrated 'rwelttli 
edition $1 00 

SLOANE. Hefv to Become a Successful Electrician 

It IS the ambition .if thoiis.uid. of louii).' .uni . l.i to bci.iine eU(ln<. il en>,'inerrs N'ot 
everv one is piepaitd to spend c \ c r.il lli.uisuu! .loll.u upon ,1 i..ui-i e\eu il tlie 

three of four stars re.i’usite .tie ,ii t'-tir dupo al It is i < - -ibl<* to Ix-toine aii electiu'al 
cnKincor Uitlioul this s.ttnlne, .iiid tiis wwrk is .lespn,,! to toll iiow to Hei.nue a Su( • 
cessful ICaMncian " witlmtU tl.e outl.t> iisu.tlh sptnt in .u <iuuuiK the proffs,i. .n Twelfth 
edition iSu p.iKCs llIustratKi Cloth, $1 00 

SLOANE. Arithmetic of Electricity 

A iirailual ticatise on cUatru.il (ahnl.itions .>f all kiii'! icibued t" .1 senes of rules, 
all cjf the simplest forms, .md in\..hiny onl^ oidinar\ .inllunttu < un i ule illust rat ed by 
one or nvH' I'riiticil i»rob!eins, with dt tailed solution of e.u b one Nineteenth edition 
Illustrated 1 paKCs ('loth. $1 00 

SLOANE. Electrician’s Handy Book* 

An uii-to-d.ito Work (o\eiuu/ t!u sub-eit of prnitual ilntiuit. 111 all it s br.iiu lies, 
bemn intended for flu i\er\ da\ workiiip <Ie<tii.i.in 'I lie laf< 1 and b< t aulhonty on 
all brim lies of .ipphid eleitiuits l‘oikitl>ooK si/e I l.imlsonu 1 \ 1 . and in leatlier, 
With title tiid editcs in i^old Soo jsi^'es ^c,.o iteu's lhu«,$i p. 

SLOANE. Electric Toy Making, Dynamo Building, and Electric Motor 
Construction 

'I his w ork to its ( if the ni.ik mp ‘t b- .me . .1 t 1m t ri< d 1.0 , i U . 1 ri< al ipp.ii at u^ motors, 
dynamos and uistrumint in pimial. ,ind 1 .!• apm.l 1 .. biiiu' .Mthin tin icaih oi \omig 

anil old t lie maiiulac t ure of pc miiiu and u < 1 nl c 1 m 1 1 u al appham t s 1 ,ipht » ( nt h e. lit mn 
Fully illustraled 1 jo pipe- (1 tn, Si oo 

SLOANE. Rubber Hand Stamps and the Manipulation of India Rubber 

\ iir.utual treatise on tin uk-ii I'a. I'.ie ol .til km i . of 1 .ibbei .trti. Us 1 th papes 
Second cditn-n CU ili $1 00 

SLOANE. Liquid Air and the Liquefaction of Gases 

Containing the full fheorc tin ^ubJt,t .md plv inp lh<* c utiie In lor> of li piefai lion 
of pases from tlie c nlusi tmies t<> ibe pit > nt It sii .w. 'i.iw h niid .iir, likt vs.iKt, is 
earned Imndrc ls of miles md m h mdU d m opt n bm Vet. It tell wh.if m »v be 1 xpet leil 
from It in the near f ii-in* po; i tpi , aitli m.uiy illustr.iliom Il.uidsomely bound in 
biukraui Second e.htion Sj 00 

SLOANE. Standard Electrical Dictionary 

A ] ir.K t K al hand ! look ot r, jerf me, t ont unii'p dc Unit ’on , ol ab"Ul t oo'j di .t ini t w ords, 
terms, and phrases An fniu'U new cd.ii.'n i'nmpht u,. to .1 ite ami preatl’,- enlarged 
Complete, ca m ise, comenunt oSj pa,t< ■. taj illi ti.ition- ll.mdsotmly bound in 
clulli S\ o $ t 00 

STARBUCK, Modern Plumbing Illustraled 

.\ comprebensi . e ,\nd up to .Itlc wi.rk ilbistratinp ami 'lesenbmp the I>rain.irc .md 
Ventilation ol dwellings, ap.irtmcnts, ,ii,d public bml.lln,t^. etc d he er\ latest and mosi 
aptiroNcd methods m all br.tmiKs ol '.iiiit.its m .tall.ition an- kimu .Xdojited by the 
Umte.l States (Ticenmicnt in its saint. ir\ work m ( ub.i I'orto Kico .end file Phihj pines, 
and bv the pnnc'ioal l>oarils rif lie.alt’i the I nited St. tics and ( nn.i<l,i '1 he ■standard 
book for master jilumbers .inbiUifs builders j.bimbmt' mstiectors, Ixiards of health, 
boards of tdiimliinp cx.inuneis, ,ind fir tie t.r< p(rt> owner, as well .is for the w^.rkman 
and his apprentice ^oo p.ipcs 50 fnlTpapc illustration.. $4 00 

USHER. The Modern Machinist 

A yiractical treatise embracing the most approved methods of modern machine-shop 
practice, and the apidications of rcc'cnt innirovcd .ippli.'tni< s. t'xils, and devices for facJi- 
tatinK. duphc3tin«, and cxpeditim.' thr ronstnirtion of imu lanes and their parts A new 
book from co\er to coscr Fifth cihtion 2S7 enjir.ivmps ^22 p.anes Cloth, $2 se 
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VAN DERVOORT. Modern Machine Shop Tools; Their Construction, 
Operation, and Manipulation, Including Both Hand and Machine Tools 

An entirely new and fully illustrated work of 555 pages and 673 illustrations, desenb- 
ing m every detail the construction, operation, and tnampulation of both Hand and Machine 
Tools; being a work of practical instruction in all classes of machine-shop practice. In- 
cluding chapters on filing, lilting, and scrajang surfaces, on dnlls, reamers, taps, and dies, 
the lathe and its tools, iilancrs, sha]>crb. and ihcir tools, milling machines and cutters; 
gear Shutters and gear cutting, drilling maxhines and drill work, gnnding machines and 
their work, hardening and tempering, gearing, lielting, and transmission machinery . useful 
data and tables Fuurtli edition $4 00 

WALLIS - TAYLOR. Pocket Book of Refrigeration and Ice Making 

Tills IS one of the latest and most conipri hcnsive reference books juiblished on the sub- 
ject of refngcralion and lold storage It explains tlic properties and refrigerating clTcct 
of the (hiTerent fluids in use, the management of refrigerating machinery ami the construc- 
tion and insul.it loll of (old rooms, with their rctiuired pipe surface for clitTcrcnt degrees of 
cold; freezing mixtures and non-frcc/ing bniies, temperatures of cold rooms for all kinds 
of provisions, cold-storage charges for ail classes of gciods, icc-niaking and storage of ice, 
dut.a and memoranda for const. int reference by refngerating engineers, with nearly one 
hundred tables cont.uning valii.ible references to every fact and condition required in the 
uisUilment uml oper.ction of .1 re'^ngerating pi. ml Si so 

WOOD. Walschacrt Locomotive Valve Gear 

The only work issued treating of this subject cif valve motion iso p.iges, illustrated. 
Cloth Si so 

WOODWORTH. American Tool Making and Interchangeable Manu- 
facturing 

A practical treatise of s^o pages, (ontaimng 600 illustrations on the designing, con- 
structing, u.se.and install.ition of tools, jigs, lixturcs, devices, sjiecial ajipli.incc.s, shcct-meial 
woiking jiroccsscs, aulom.itu mechanisms, .ind l.dior-s.iv mg conmcanccs. together with 
their use in the l.ithe, imllnig mac huie,|,turret lathe, screw m.ichine, bonng mill, power 
jiress, drill, siibpicss, drop li.inimct, c^tc , for the working pf mei.ils, the production of m- 
Icn h.iiigeable in. ic lime p.irts.and the manufac't nre ol rci>clition .irtules of metal $4 00 

WOODWORTH. Dies, Their Construction and Use for the Modern 
Working of Sheet Metals 

A complete tieatise ol oages .md sos illustrations ui>on the designing, constructing, 
and use of took., hxtuics, and devnes, together wuli the manner in whicli they should lie 
used in the power incss, lor the clie.ip ,ind i.ijnd oioduction of the great vauetyoi sheel- 
mctal articles now 111 use It is designed as a guide to the production ot sheet-metal jiarts 
at the minimum of cost witli the ni.ixuinim oi output Tiie hardening .md tempering of 
Ihcss tools and the ckissc-s of woik whuh ni.iy be jinxluccd to the best advantage by llie 
Use of dies in the I’owci press ,ire lully ticated 

The cngiavings show dies, pu'ss lixturcs, .md shect-metal working devices, frcni the 
simplest to the most mlnc.ile, and the descnpliotis .iic so clear and practical that all metal- 
working mec hanics wall be .ddc- to unde ist.md how to design, conslnu t uml use thc'm 00 

WOODWORTH. Hardening, Tempering, Annealing, and Forging of 
Steel 

A new book coiit.iming special directions lor the successful liardenmg and tcmiicrmg 
of all steel tcKils Milling cutlers, taps, thicad dies, re.imors, both solid .md shell, hollow 
mills, jmiulics and dies, .md all kinds of sheet-metal working tools, shc.ii blades, s.iws, 
fine cutlery and mct.d-cuttmg tools ot all descriptions, as well as for all implements of steel, 
both huge and small, the suindest .md most s.itislac tor\ hardening and tomjienng jiroccsscs 
arc jiresentcd The uses to which the leading br.mds o| steel may be .alajited aie con- 
cisely picsenled, .md their tie.itment for woiking under diflerent conditions exjilamed. 
as are also the six-cial metlio.ls tor the hardening, and tempering ol speci.il br.mds 3J0 
pages jijo illustr.itioiis Sj so 

WOODWORTH. Punches, Dies and Tools for Manufacturing in Presses 

'\ work of soo I'ugcs, .md illus'r.tc.i bv iie.ulv 700 eiigrav mgs, being an encvclnpa'dia 
of che-niaking, jiunch-makmg die sinking, slu'ct -metal woiking, and making of sjiccial toeds, 
subjtresseil devices and niecliaiuc.il combinations for jumchmg, cnlting, benebng, forming, 
piercing, drawing, c'oiiijuessmg. and asseniblingsheet-met.il parts and also articles of other 
mutcnals m inaclnne tools $4 00 

WRIGHT. Electric Furnaces and Their Industrial Application 

This is a book which will jirovo of interest to many classes of peoi-le , the manufacturer 
who desires to know what pioduct can be inanufactute*! successlully m the elec trie furnace, 
the chemist who wishes to jxist himsell on electro-chennstii , and the student of science 
who merely looks into the subiect from cunosity The Nuik is nut so scientific as to be of 
use only to the technologist, noi so miscienttfic as tu-.uit only the tyro m electro-chemistry. 
It i<i a practical treatise of what Inas Seen done, and of what is being done, both exiicn- 
in«ntally and commercially, with the electric lumace j88 j'ages. $3 00 








